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Introduct ion
Chapter	  1
Introduct ion
/ŶƚƌŽĚƵĐƟŽŶ
DŽƟǀĂƟŽŶ
dŚŝƐƚŚĞƐŝƐǁŝůůĞǆƉůŽƌĞƚŚĞƚŚĞŽƌĞƟĐĂůĨƌĂŵĞǁŽƌŬĨŽƌƚŚĞĚĞƐŝŐŶŽĨĂǀŝƐƵĂů
ƉĞƌĨŽƌŵĂŶĐĞƐǇƐƚĞŵ͘dŚĞƐĞƐǇƐƚĞŵƐŐĞŶĞƌĂůůǇĞǆŝƐƚĂƐƐŽŌǁĂƌĞĂƉƉůŝĐĂƟŽŶƐĨŽƌ
s: Ɛ͛ĂŶĚ>ŝǀĞŝŶĞŵĂƌƟƐƚƐ͘DǇƉĞƌƐŽŶĂůŝŶƚĞƌĞƐƚƐĂŶĚĞǆƉĞƌƟƐĞĂƐĂs:ůŝĞŝŶ
ƚŚŝƐĮĞůĚĂŶĚ/ŚĂǀĞĐŽŵĞƚŽĞŶĐŽƵŶƚĞƌĂƐĞƌŝĞƐŽĨŝƐƐƵĞƐŝŶƌĞŐĂƌĚƐƚŽĐƌĞĂƟŶŐ
ůŝǀĞǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞƐ͘dŚĞǀŝƐƵĂůĐŽŶƚĞŶƚŝŶƐƵĐŚĂs:ƉĞƌĨŽƌŵĂŶĐĞŝƐŽŌĞŶ
generated	  live,	  or	  cued	  live,	  in	  response	  to	  the	  music	  in	  the	  environment,	  yet	  as	  
ƚŚĞs:ĂƌƟƐƚŝƐŽŌĞŶƐƚƵĐŬďĞŚŝŶĚĂůĂƉƚŽƉĐŽŵƉƵƚĞƌ͕ ŚŝƐŝŶŇƵĞŶĐĞĐĂŶŐŽďǇƋƵŝƚĞ
ƵŶŶŽƟĐĞĚ͘dŚĞǀŝƐƵĂůƉĞƌĨŽƌŵĞƌ;s:ͿŝƐŶŽƚŶĞĐĞƐƐĂƌŝůǇƐĞĞŶĂƐĂƉĞƌĨŽƌŵĞƌĚƵĞ
ƚŽƚŚĞůĂĐŬŽĨǁŚĂƚĐŽƵůĚďĞĐĂůůĞĚĂ͚ƉĞƌĨŽƌŵĞƌƉƌĞƐĞŶĐĞ͕͛ ĐĂƵƐĞĚďǇƚŚĞŝŶƚĞŶƐĞ
ĨŽĐƵƐŽŶƐŽŌǁĂƌĞŶĂǀŝŐĂƟŽŶďǇƚŚĞs:ŶŽƚǀŝƐŝďůĞƚŽĂŶĂƵĚŝĞŶĐĞ͘
DŽƐƚƐŽŌǁĂƌĞĂǀĂŝůĂďůĞƚŽƚŚĞǀŝƐƵĂůƉĞƌĨŽƌŵĞƌŝƐŽŌĞŶĐŽŵƉůĞǆĂŶĚĐŽƵŶƚĞƌ
ŝŶƚƵŝƟǀĞƚŽŝŶƚĞƌĂĐƚǁŝƚŚ͘dŚĞƐŬŝůůƐĞĞŵƐƚŽůŝĞǁŝƚŚŚŽǁĂƉƚƚŚĞƉĞƌĨŽƌŵĞƌŝƐĂƚ
ŶĂǀŝŐĂƟŶŐƚŚƌŽƵŐŚƚŚĞƐŽŌǁĂƌĞ͕ƌĂƚŚĞƌƚŚĂŶŚŝƐĂďŝůŝƚǇƚŽĐƌĞĂƚĞĂŶĚƉĞƌĨŽƌŵ
ĂǀŝƐƵĂůĐŽŵƉŽƐŝƟŽŶ͘dŚŝƐŝƐŶŽƚĂƌĞŇĞĐƟŽŶŽŶƚŚĞĂƌƟƐƚ͕ďƵƚŵŽƌĞĂĐƌŝƟƋƵĞ
ŽŶƚŚĞƚŽŽůƐŶŽƚďĞŝŶŐĂďůĞƚŽƉƌŽǀŝĚĞƚŚĞĂƌƟƐƚǁŝƚŚƚŚĞŶĞĐĞƐƐĂƌǇƐƵƉƉŽƌƚƚŽ
ƉĞƌĨŽƌŵĨƌĞĞůǇĂŶĚŝŶƚƵŝƟǀĞůǇ͘/ŶƚƵŝƟǀĞƉĞƌĨŽƌŵĂŶĐĞƐŚĂǀĞďĞĞŶĞǆƉůŽƌĞĚŝŶĂ
ǀĂƌŝĞƚǇŽĨĮĞůĚƐŝŶŶĞǁŵĞĚŝĂĂŶĚďǇůĞĂƌŶŝŶŐĨƌŽŵƚŚĞƐĞĞǆĂŵƉůĞƐ͕ƚŚĞĂƌĞĂŽĨ
s:ƉĞƌĨŽƌŵĂŶĐĞĐĂŶĚĞĮŶŝƚĞůǇďĞŶĞĮƚ͘
KďũĞĐƟǀĞ
ŶŝĚĞĂůǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞƐǇƐƚĞŵǁŽƵůĚĂůůŽǁĨŽƌĂŵŽƌĞŝŶƚƵŝƟǀĞĂƉƉƌŽĂĐŚ
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ďĂƐĞĚŽŶƚŚĞĂƌƟƐƚ Ɛ͛ŶĂǀŝŐĂƟŽŶŽĨƚŚĞƉĞƌĨŽƌŵĂŶĐĞƐƉĂĐĞ͕ŝŶŽƌĚĞƌƚŽĚĞƐŝŐŶ
ĂŇƵŝĚ͕ŽƌŐĂŶŝĐĂŶĚƐƉŽŶƚĂŶĞŽƵƐƐǇƐƚĞŵŽĨŝŶƚĞƌĂĐƟŽŶ͘dŚĞĂŝŵŝƐƚŽĐŽŵďŝŶĞ
ĐŽŵƉƵƚĞƌƐŽƉŚŝƐƟĐĂƟŽŶŝŶŽƵƚƉƵƚŽĨǀŝƐƵĂůĐŽŵƉŽƐŝƟŽŶƐǁŝƚŚƚŚĞŝŶƚĞƌĂĐƟŽŶ
ƚĞĐŚŶŝƋƵĞƐĞƐƚĂďůŝƐŚĞĚďǇƉƌĞͲĐŝŶĞŵĂŝŶƐƚƌƵŵĞŶƚĂƟŽŶ͘dŚŝƐĐŽŵďŝŶĂƟŽŶǁŝůů
ďĞĂƉƉůŝĞĚƚŽƚŚĞƚĞĐŚŶŝƋƵĞŽĨƉƌŽũĞĐƟŽŶŵĂƉƉŝŶŐ͕ƵƐŝŶŐƚŚĞĞŶƟƌĞƐƉĂĐĞŽĨ
the	  performance	  as	  the	  visual	  content	  generator	  and	  to	  provide	  the	  guidelines	  
ĨŽƌŝŶƚĞƌĂĐƟŽŶ͘^ƉĂƟĂůŶŽƟŽŶƐŽĨŝŶƚĞƌĂĐƟŽŶĐĂŶĐƌĞĂƚĞĂƐƵĐĐĞƐƐĨƵůǀŝƐƵĂů
performance	  instrument	  that	  is	  easy	  to	  understand,	  easy	  to	  navigate;	  yet	  
ĐŽŵƉůĞǆŝŶƉŽƐƐŝďŝůŝƟĞƐŽĨƉĞƌĨŽƌŵĂŶĐĞŝŶƚĞƌĂĐƟŽŶĂŶĚǀŝƐƵĂůĐŽŶƚĞŶƚŐĞŶĞƌĂƟŽŶ͘
2
Figure	  1	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Examples	  of	  VJ	  set-­‐ups
Overview
dŚŝƐƚŚĞƐŝƐ͕ĂůŽŶŐƐŝĚĞƚŚĞĐŽŵƉŽƐŝƟŽŶĂůĞůĞŵĞŶƚ͕ĂŝŵƐƚŽĞƐƚĂďůŝƐŚĂĨƌĂŵĞǁŽƌŬ
from	  which	  a	  visual	  performance	  instrument	  can	  be	  designed.	  The	  research	  is	  
ĨŽĐƵƐĞĚĂƌŽƵŶĚƵƐŝŶŐƐƉĂƟĂůǀŝƐƵĂůŝůůƵƐŝŽŶƐĂƐŐƌŽƵŶĚƐĨŽƌŐĞŶĞƌĂƟŶŐĂǀŝƐƵĂů
ƉĞƌĨŽƌŵĂŶĐĞ͘dŚŝƐƉůĂĐĞƐƚŚĞƉĞƌĨŽƌŵĞƌŝŶƚŚĞƌŽůĞŽĨƚŚĞ͚ĐŽŶĚƵĐƟŶŐŝůůƵƐŝŽŶŝƐƚ͕͛ 
ƉƌŽǀŝĚŝŶŐƚŚĞďĂƐŝƐĨŽƌĚĞƐŝŐŶŝŶŐƚŚĞǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞĂŶĚŝŶƚĞƌĂĐƟŽŶ͘dŚĞ
ĂƌƟƐƚĐĂŶŶŽǁďĞĂŵĂũŽƌĐŽŵƉŽŶĞŶƚǁŝƚŚŝŶƚŚĞƉĞƌĨŽƌŵĂŶĐĞďǇƉůĂĐŝŶŐŚŝŵ
within	  this	  metaphorical	  concept	  of	  the	  illusionist.	  This	  concept	  then	  moves	  the	  
ǀŝƐƵĂůĂƌƟƐƚĂǁĂǇĨƌŽŵďĞŝŶŐĂŶƵŶŶŽƟĐĞĚĐŽŶƚƌŝďƵƚŽƌĂŶĚŝŶƚŽĂǀŝƚĂůƉĂƌƚǁŝƚŚŝŶ
the	  performance.
/ƚƐĞĞŵƐĐŽŶƚĞŵƉŽƌĂƌǇƐǇƐƚĞŵƐĨŽƌǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞŚĂƐƚĂŬĞŶĂƐƚĞƉ
ďĂĐŬǁĂƌĚƐĨŽƌŵƚŚĞŵŽƌĞŝŶƚƵŝƟǀĞŝŶƚĞƌĂĐƟŽŶƚĞĐŚŶŝƋƵĞƐƵƐĞĚŝŶƉƌĞͲĐŝŶĞŵĂ
ŝŶƐƚƌƵŵĞŶƚĂƟŽŶ͘^ƉĂƟĂůĐŽŶƐŝĚĞƌĂƟŽŶŝŶƚĞƌŵƐŽĨǀŝƐƵĂůĐŽŶƚĞŶƚŚĂƐĂůƐŽŵĞƌĞůǇ
ŐĂŝŶĞĚĂƩĞŶƟŽŶǁŝƚŚŝŶŝŶƐƚĂůůĂƟŽŶƐĂŶĚŶŽƚƐŽŵƵĐŚŝŶůŝǀĞƉĞƌĨŽƌŵĂŶĐĞƐ͘dŚĞ
ƌĞƐĞĂƌĐŚƚŚĞƌĞĨŽƌĞƐƚĂƌƚƐďǇĂƐŬŝŶŐ͗ŚŽǁĐĂŶƚŚĞĐƌĞĂƟŽŶŽĨǀŝƐƵĂůĐŽŶƚĞŶƚďĞ
ĂĐŚŝĞǀĞĚƚŚƌŽƵŐŚƚŚĞǀŝƌƚƵĂůĂŶĚƉŚǇƐŝĐĂůƌĞůĂƟŽŶƐŚŝƉƐǁŝƚŚŝŶƚŚĞƉĞƌĨŽƌŵĂŶĐĞ
ĂŶĚŚŽǁǁŝůůƚŚĞƉĞƌĨŽƌŵĞƌƚŚĞŶŝŶƚĞƌĂĐƚǁŝƚŚƚŚĞƐĞƌĞůĂƟŽŶƐŚŝƉƐ͍dŚĞ
ƉŽƐƐŝďŝůŝƚǇƚŚĞƌĞĨŽƌĞůŝĞƐǁŝƚŚŝŶƚŚŝƐƋƵĞƐƟŽŶƚŽƌĞƐĞĂƌĐŚĂŶĚĚĞǀĞůŽƉĂǀŝƐƵĂů
performance	  system,	  by	  using	  the	  space	  within	  which	  the	  performance	  exists	  
ƚŽĚƌŝǀĞĐŽŶƚĞŶƚĐƌĞĂƟŽŶĂŶĚŝŶƚĞƌĂĐƟŽŶŐƵŝĚĞůŝŶĞƐ͘dŚƌŽƵŐŚŽƵƚƚŚĞƌĞƐĞĂƌĐŚ͕
the	  term	  instrument	  is	  used	  to	  describe	  the	  visual	  performance	  system.	  The	  use	  
of	  instrument	  as	  terminology	  covers	  the	  principles	  needed	  for	  a	  successfully	  
ŝŶƚƵŝƟǀĞƐǇƐƚĞŵ͖ŝĚĞĂůƐŽĨƐŝŵƉůŝĐŝƚǇŝŶƵƐĞǇĞƚƌĞŵĂŝŶŝŶŐĐŽŵƉůĞǆĂŶĚŝůůƵƐŝǀĞŝŶ
possibility.
/ŶŝƟĂůůǇƚŚĞƌĞƐĞĂƌĐŚŝƐƐĞƚŽƵƚƚŽĚĞƚĞƌŵŝŶĞƚŚĞŵĂŝŶĂƐƉĞĐƚƐǁŝƚŚŝŶƚŚĞĮĞůĚƐ
ŽĨǀŝƐƵĂůͲŵƵƐŝĐ͕ǀŝƐƵĂůͲŵƵƐŝĐŝŶƐƚƌƵŵĞŶƚĂƟŽŶĂŶĚƚŚƌĞĞĂƌĞĂƐŽĨĐŽŶƚĞŵƉŽƌĂƌǇ
ƉĞƌĨŽƌŵĂŶĐĞ͖ŝŶƚĞƌĂĐƟŽŶ͕ƉĞƌĨŽƌŵĂŶĐĞŵĞƚŚŽĚŽůŽŐǇĂŶĚƉƌŽũĞĐƟŽŶŵĂƉƉŝŶŐ͘
dŚĞƐĞĂƐƉĞĐƚƐĂƌĞƚŚĞŶƚĞƐƚĞĚƚŚƌŽƵŐŚĂƐĞƌŝĞƐŽĨĞǆƉĞƌŝŵĞŶƚƐƚŽŝŶǀĞƐƟŐĂƚĞĂůů
ƚŚĞƉƌŝŶĐŝƉůĞƐĂŶĚƉƌŽƉĞƌƟĞƐŝĚĞŶƟĮĞĚŝŶƚŚĞƌĞƐĞĂƌĐŚĂŶĚƚŽŐĂŝŶĂƉƌĂĐƟĐĂů
understanding	  of	  the	  underlying	  systems.	  A	  thorough	  research	  analysis	  follows,	  
ĨŽƌŵŝŶŐĂƚŚĞŽƌĞƟĐĂůĂŶŐůĞƚŽǁĂƌĚƐǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞƐǇƐƚĞŵƐ͕ĂŝŵĞĚĂƚ
ďƌŝŶŐŝŶŐƚŽŐĞƚŚĞƌƚŚĞĞŶƟƌĞƉƌŽĐĞƐƐ͘
&ŽůůŽǁŝŶŐƚŚŝƐĂŶĂůǇƐŝƐĂƐĞƚŽĨĚĞƐŝŐŶĐƌŝƚĞƌŝĂĂƌĞĐƌĞĂƚĞĚĨŽƌƚŚĞĮŶĂůƐǇƐƚĞŵ3
design.	  The	  criteria	  are	  laid	  out	  as	  a	  set	  of	  aims	  and	  guidelines	  to	  outline	  the	  
ĚĞƐŝƌĞĚĚĞƐŝŐŶƐŽůƵƟŽŶĨŽƌĂǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞƐǇƐƚĞŵ͘&ŝŶĂůůǇƚŚĞƐǇƐƚĞŵ
ĚĞƐŝŐŶŝƐƉƌĞƐĞŶƚĞĚ͕ĚŽĐƵŵĞŶƚĞĚĂŶĚĂŶĂůǇƐĞĚĂƐĂŶŝůůƵƐŝŽŶŝƐƟĐƐƉĂƟĂů
performance.
4Figure	  4s:ĚŝƐƉůĂǇǁŝƚŚ:ZĞĂůƟŵĞŝŶĨƌŽŶƚͲĚĞŵŽŶƐƚƌĂƟŶŐƌĞůĞǀĂŶĐĞŽĨǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞĚƵƌŝŶŐĂŶĞǀĞŶƚ
Context 	   	   	  
	   	   	   	   	   	   	  Analys is
Chapter	  2
Synaesthesia	  and	  the	  study	  of	  Visual-­‐Music
dŚĞĐŽŶĐĞƉƚŽĨƐǇŶĂĞƐƚŚĞƐŝĂŝƐĚĞĮŶĞĚĂƐĂŶĞƵƌŽůŽŐŝĐĂůůǇďĂƐĞĚƉŚĞŶŽŵĞŶĂ
ǁŚĞƌĞƐĞŶƐŽƌǇƉĞƌĐĞƉƟŽŶŽĨŽŶĞŬŝŶĚŵĂŶŝĨĞƐƚƐĂƐĂƐĞŶƐŽƌǇƉĞƌĐĞƉƟŽŶŽĨ
ĂŶŽƚŚĞƌ͕ ƐƵĐŚĂƐĂƐƐŽĐŝĂƟŶŐĂĐĞƌƚĂŝŶĐŽůŽƵƌǁŝƚŚĂĐĞƌƚĂŝŶŵƵƐŝĐĂůƚŽŶĞ;DĂƫƐ͕
ƌŽƵŐŚĞƌ͕ ^ƚƌŝĐŬ͕tŝƐĞŵĂŶ͕ΘŝůĐǌĞƌ͕ ϮϬϬϱͿ͘dŚŝƐŝƐŶŽƚƚŽďĞŵŝƐƵŶĚĞƌƐƚŽŽĚĂƐ
ďŽƚŚƐĞŶƐŽƌǇƉĞƌĐĞƉƟŽŶƐďĞŝŶŐĞǆƚĞƌŶĂůůǇƐƟŵƵůĂƚĞĚĂƚƚŚĞƐĂŵĞƟŵĞďƵƚƌĂƚŚĞƌ
ǁŚĞƌĞƚŚĞǀŝĞǁĞƌĞǆƉĞƌŝĞŶĐĞƐĂƐƟŵƵůĂŶƚƚŚƌŽƵŐŚŽŶĞƐĞŶƐĞĂŶĚĂƐĞĐŽŶĚĂƌǇ
ƐĞŶƐĞŝƐĂƐƐŽĐŝĂƚĞĚ͘/ŶĞīĞĐƚƚŚĞǀŝĞǁĞƌďĞĐŽŵĞƐƚŚĞƐǇŶĂĞƐƚŚĞƟĐŵĞĚŝƵŵ͘
/ŶƚŚĞĂƌƟƐƟĐƐĞĂƌĐŚĨŽƌĂďƐƚƌĂĐƟŽŶ͕ƐǇŶĂĞƐƚŚĞƐŝĂƉƌŽǀĞƐĂǀŝĂďůĞƐŽƵƌĐĞĨŽƌ
ŝŶƐƉŝƌĂƟŽŶ͘^ǇŶĂĞƐƚŚĞƟĐƐĞŶƐĞƉĞƌĐĞƉƟŽŶĐĂŶďĞďƌŽŬĞŶĚŽǁŶŝŶƚŽĚŝƐĐƌĞĞƚ
ƵŶŝƚƐ;DĂƫƐĞƚĂů͕͘ϮϬϬϱͿǁŚĞƌĞĞĂĐŚƵŶŝƚŝƐƚƌĂŶƐƉŽƐĞĚŝŶƚŽĂĚŝīĞƌĞŶƚƐĞŶƐĞ͘
/ŶƚŚŝƐŝŶƐƚĂŶĐĞǁĞĐĂŶƵƐĞƚŚĞĞůĞŵĞŶƚƐŽĨŵƵƐŝĐĂŶĚĂŶĂůǇƐĞ͕ĂƐĂƚŚĞŽƌĞƟĐĂů
study,	  how	  they	  would	  translate	  visually.	  In	  music	  these	  units	  such	  as	  notes,	  
ŚĂƌŵŽŶŝĞƐĂŶĚĐŽŵƉŽƐŝƟŽŶƐǁŽƵůĚĐƌĞĂƚĞĂƉĞƌĐĞƉƟǀĞƐĞŶƐĂƟŽŶĮŶĚŝŶŐŝƚ Ɛ͛
ĞƋƵŝǀĂůĞŶƚŝŶǀŝƐƵĂůŵĞĚŝƵŵƐƐƵĐŚĂƐĐŽůŽƵƌƐĂŶĚƐŚĂƉĞƐ;DĂƫƐĞƚĂů͕͘ϮϬϬϱͿ͘/Ŷ
ĞīĞĐƚƚŚĞƐĞǀŝƐƵĂůĞůĞŵĞŶƚƐĐĂŶƚŚĞŶďĞĐŽŵďŝŶĞĚƚŽĨŽƌŵĂǀŝƐƵĂůĐŽŵƉŽƐŝƟŽŶ
ŵƵĐŚůŝŬĞĂŵƵƐŝĐĂůƉĞƌĨŽƌŵĂŶĐĞƉŝĞĐĞ͘&ŽƌŝŶƚƌŽĚƵĐƟŽŶƚŚŝƐĐĂŶďĞĚĞƐĐƌŝďĞĚĂƐ
͚sŝƐƵĂůͲDƵƐŝĐ͛
ĂƌůǇdǁĞŶƟĞƚŚĞŶƚƵƌǇĂƌƟƐƚƐ͕ƐƵĐŚĂƐtĂƐƐŝůǇ<ĂĚŝŶƐŬǇ͕ WĂƵů<ůĞĞĂŶĚ&ƌĂŶƟƐĞŬ
<ƵƉŬĂ͕ĂƩĞŵƉƚĞĚƚŽĐĂƉƚƵƌĞƚŚŝƐƌĞůĂƟŽŶƐŚŝƉŝŶƚŚĞŝƌƉĂŝŶƟŶŐƐ͕ƉĂǇŝŶŐĂƩĞŶƟŽŶ
ƚŽƚŚĞŇƵŝĚŝƚǇĂŶĚĐŽůŽƵƌͲƐĐĂƉĞƐƚŚƌŽƵŐŚǁŚŝĐŚŵƵƐŝĐĐĂŶďĞŝŶƚĞƌƉƌĞƚĞĚ͘dŚĞƐĞ
ƐƉĞĐŝĮĐĂƩĞŵƉƚƐƌĞŵĂŝŶŵĂŝŶůǇƐƚĂƟĐ͕ƚǁŽͲĚŝŵĞŶƐŝŽŶĂůƌĞƉƌĞƐĞŶƚĂƟŽŶƐ͕ĂŶĚĐĂŶ
ŽŶůǇŽīĞƌĂŐůŝŵƉƐĞŝŶƚŽĂƚƌƵůǇƐǇŶĂĞƐƚŚĞƟĐĞǆƉĞƌŝĞŶĐĞ͘sŝƐƵĂůͲŵƵƐŝĐŚŽǁĞǀĞƌ͕ 
ŚĂƐďĞĞŶŝŶǀĞƐƟŐĂƚĞĚůŽŶŐďĞĨŽƌĞƚŚƌŽƵŐŚŝŶƐƚƌƵŵĞŶƚĂůƐǇƐƚĞŵƐƚŚĂƚĐŽƵůĚ
ŐĞŶĞƌĂƚĞĂŶĚƉĞƌĨŽƌŵǀŝƐƵĂůͲŵƵƐŝĐĐŽŵƉŽƐŝƟŽŶƐ͘dŚĞĞĂƌůŝĞƐƚŬŶŽǁŶĚĞǀŝĐĞ
ƚŽƉĞƌĨŽƌŵĐŽůŽƵƌͲŵƵƐŝĐǁĂƐƚŚĞ͚KĐƵůĂƌ,ĂƌƉƐŝĐŚŽƌĚ͛ďƵŝůƚďǇ&ĂƚŚĞƌ>ŽƵŝƐͲ
ĞƌƚƌĂŶĚĂƐƚĞůŝŶϭϳϯϰ͘>ĂƚĞƌĂƩĞŵƉƚƐǁĞƌĞdŚŽŵĂƐtŝůĨƌĞĚ Ɛ͛͚ůĂǀŝůƵǆ͛ŝŶϭϵϭϵ͕
ĨŽƌĞǆĂŵƉůĞ͕ǁŚŝĐŚǁĂƐďƵŝůƚƚŽĚĞŵŽŶƐƚƌĂƚĞƐƉŝƌŝƚƵĂůƉƌŝŶĐŝƉůĞƐŽƌ͚>ƵŵŝĂ͕͛ ĂŶĚ
KƐŬĂƌ&ŝƐĐŚŝŶŐĞƌ Ɛ͛>ƵŵŝŐƌĂƉŚ͕ďƵŝůƚŝŶƚŚĞϭϵϰϬƐ͕ƚŚĂƚĂůůŽǁĞĚŽŶĞƚŽ͚ƉůĂǇůŝŐŚƚ͛͘ 
dŚĞƐĞŝŶƐƚƌƵŵĞŶƚƐǁĞƌĞĚĞƐŝŐŶĞĚĨŽƌƵƐĞŝŶƐŽůŽƉĞƌĨŽƌŵĂŶĐĞŽƌŝŶĐŽŵďŝŶĂƟŽŶ
ǁŝƚŚŵƵƐŝĐ͕ǁŝƚŚƚŚĞĂŝŵƚŽŐĞŶĞƌĂƚĞĂŶĞǁĂĞƐƚŚĞƟĐĞǆƉĞƌŝĞŶĐĞ͗ƚŚĞ
͚^ǇŶĂĞƐƚŚĞƟĐŝŶĞŵĂ͛͘ 'ĞŶĞzŽƵŶŐďůŽŽĚǁƌŽƚĞŝŶŚŝƐďŽŽŬExpanded	  Cinema͗
͚dŚĞĨƵŶĚĂŵĞŶƚĂůƐƵďũĞĐƚŽĨƐǇŶĂĞƐƚŚĞƟĐĐŝŶĞŵĂʹĨŽƌĐĞƐĂŶĚĞŶĞƌŐŝĞƐʹĐĂŶŶŽƚ
ďĞƉŚŽƚŽŐƌĂƉŚĞĚ͘/ƚ͛ƐŶŽƚǁŚĂƚǁĞ ƌ͛ĞƐĞĞŝŶŐĂƐŵƵĐŚĂƐƚŚĞƉƌŽĐĞƐƐĂŶĚĞīĞĐƚŽĨ
ƐĞĞŝŶŐ͗ƚŚĂƚŝƐƚŚĞƉŚĞŶŽŵĞŶĂŽĨĞǆƉĞƌŝĞŶĐĞŝƚƐĞůĨ͕ ǁŚŝĐŚĞǆŝƐƚƐŽŶůǇŝŶƚŚĞǀŝĞǁĞƌ
;zŽƵŶŐďůŽŽĚϭϵϳϬͿ͘	  ^ǇŶĂĞƐƚŚĞƟĐŝŶĞŵĂƚŚĞƌĞĨŽƌĞĞŶĚĞĂǀŽƵƌƐƚŽĐƌĞĂƚĞĂŶ 6
ĞǆƉĞƌŝĞŶĐĞǁŝƚŚŝŶƚŚĞĂƵĚŝĞŶĐĞƚŚƌŽƵŐŚĂŶĂďƐƚƌĂĐƚǀŝƐƵĂůĐŽŵƉŽƐŝƟŽŶ͕ƚŽƐƚĂŶĚ
equally	  alongside	  a	  musical	  performance.
^ǇŶĂĞƐƚŚĞƐŝĂĐĂŶďĞĐŽŶƐŝĚĞƌĞĚĂǀĞƌǇĐŽŵƉůĞǆĂƌƚĨŽƌŵĂƐŝƚƵƟůŝǌĞƐƚŚĞǀŝĞǁĞƌ
ƚŽĐŽŵƉůĞƚĞƚŚĞŝŶƚĞƌƉƌĞƟǀĞƉƌŽĐĞƐƐ͘dŚĞƐǇŵďŽůŝƐƚŵŽǀĞŵĞŶƚŝŶƉĂƌƟĐƵůĂƌ
viewed	  synaesthesia	  as	  a	  ͚ŵǇƐƟĐĂůǀĞŚŝĐůĞƚŽĂƩĂŝŶĂŚŝŐŚĞƌƌĞĂůŝƚǇŽƌƐƚĂƚĞŽĨ
ĐŽŶƐĐŝŽƵƐŶĞƐƐ͛;DĂƫƐĞƚĂů͕͘ϮϬϬϱͿ͘	  ƐƚŚĞǀŝĞǁĞƌŝƐƚŚĞĮŶĂůƉŝĞĐĞŝŶƚŚĞƉƵǌǌůĞ͕
ƚŚĞƐǇŶĂĞƐƚŚĞƟĐĞǆƉĞƌŝĞŶĐĞŝƐŝŶĚŝǀŝĚƵĂůƚŽĞĂĐŚƉĞƌƐŽŶ͘ƌƚŚƵƌŽǀĞƐƉĞĂŬƐ
about	  this	  experience	  in	  saying	  that	  ͚ƉĞƌŚĂƉƐĂƌƚŝƐũƵƐƚƚĂŬŝŶŐŽƵƚǁŚĂƚǇŽƵ
ĚŽŶ͛ƚůŝŬĞĂŶĚƉƵƫŶŐŝŶǁŚĂƚǇŽƵĚŽ͘dŚĞƌĞŝƐŶŽƐƵĐŚƚŚŝŶŐĂƐĂďƐƚƌĂĐƟŽŶ͘
/ƚŝƐĞǆƚƌĂĐƟŽŶ͙͛;ŽǀĞϭϵϮϵͿ͘dŚŝƐƉƌŽĐĞƐƐŽĨĂďƐƚƌĂĐƟŽŶĐƌĞĂƚĞĚǁŝƚŚŝŶ
ƐǇŶĂĞƐƚŚĞƐŝĂ͕ŽƌďƌĞĂŬŝŶŐĚŽǁŶŝŶƚŽĚŝƐĐƌĞĞƚƵŶŝƚƐ͕ŝƐĂƉĞƌƐŽŶĂůŝŶƚĞƌƉƌĞƚĂƟŽŶ͕
ĂƉĞƌƐŽŶĂůĞǆƚƌĂĐƟŽŶŽĨĐĞƌƚĂŝŶƵŶŝƚƐ͘dŚĞƐĞƚƌĂŶƐŝƟŽŶƐŽĨƐǇŶĂĞƐƚŚĞƐŝĂĂƌĞ
ĐŽŵƉůĞƚĞůǇƟĞĚƚŽƚŚĞƚŚŽƵŐŚƚƉƌŽĐĞƐƐŽĨƚŚĞǀŝĞǁĞƌ͘ ^ŽĂƐĂǀŝĞǁĞƌĐĂŶĐŽŵĞ
ƚŽƵŶĚĞƌƐƚĂŶĚƚŚĞĞŵŽƟŽŶĂůŝŶƚĞŶƚŽĨĂŵƵƐŝĐŝĂŶƚŚƌŽƵŐŚĂŵƵƐŝĐĂůƉŝĞĐĞ͕ƐŽ
ƐŚŽƵůĚƚŚĞǀŝĞǁĞƌďĞĂďůĞƚŽƐĞĞƚŚĞĞŵŽƟŽŶĂůŝŶƚĞŶƚŽĨƚŚĞĐŽŵƉŽƐĞƌƚŚƌŽƵŐŚ
ĂǀŝƐƵĂůͲŵƵƐŝĐƉŝĞĐĞ͘ŽůŽƵƌƐ͕ůŝŬĞŵƵƐŝĐ͕ĂƌĞƐĞŶƐŽƌǇƐƟŵƵůŝƚŚĂƚĞǀŽŬĞƚŚŝƐ7
Figure	  5
ƌƟƐƚƐĂŶĚƐĐŝĞŶƟƐƚƐŝŶƚĞƌƉƌĞƚĂ-­‐
ƟŽŶŽĨĐŽůŽƵƌŵĂƉƉĞĚƚŽĂŵƵƐŝ-­‐
cal	  scale
Three	  Centuries	  of	  Colour	  Scales
Isaac	  Newton	   	   1704
Louis	  Bertrand	  Castel	   1734
George	  Field	   	   1816
D.	  D.	  Jameson	   	   1844
Theodor	  Seemann	   1881
A.	  Wallace	  Rimington	   1893
Bainbridge	  Bishop	   1893
H.	  von	  Helmholtz	  	   1910
Alexander	  Scriabin	   1911
Adrian	  Bernard	  Klein	   1930
August	  Aeppli	   	   1940
I.	  J.	  Belmont	   	   1944
Steve	  Zieverink	   	   2004
ĞŵŽƟŽŶĂůƌĞƐƉŽŶƐĞ;DĂƫƐĞƚĂů͕͘ϮϬϬϱͿ͘
dŚĞƚĞƌŵǀŝƐƵĂůͲŵƵƐŝĐƚŚĂƚǁĂƐĮƌƐƚƵƐĞĚďǇZŽŐĞƌ&ƌǇǁŚĞŶĚĞƐĐƌŝďŝŶŐĂƌƚƚŚĂƚ
‘give	  up	  all	  resemblance	  of	  natural	  form,	  and	  create	  a	  purely	  abstract	  language	  
of	  form	  –	  a	  visual	  music͛;DĂƫƐĞƚĂů͕͘ϮϬϬϱ͘ŝƚĞĚ͕ϮϱͿ͘dŚŝƐĨŽƌŵŽĨĂƌƚŚĂƐ
ďĞĞŶŝŶǀĞƐƟŐĂƚĞĚƐŝŶĐĞƚŚĞƐƚĂƌƚŽĨƚŚĞϮϬƚŚĞŶƚƵƌǇĂƐĂĐŽŵƉĞůůŝŶŐŝĚĞŽůŽŐǇ͘
/ŶϭϵϬϬ>ŽƵŝƐ&ĂǀƌĞĐĂůůĞĚĨŽƌĂŶĂƌƚŽĨĐŽůŽƵƌƐŝŶŵŽƟŽŶ͕ǁŚŝĐŚďĞĐĂŵĞĂŶ
ŝŶǀĞƐƟŐĂƟŽŶŝŶƚŽǀĂƌŝĂƟŽŶŽĨĐŽůŽƵƌĂŶĚĐŽŵƉŽƐŝƟŽŶĂƐĂŶŝŶƚĞƌƉƌĞƚĂƟŽŶŽĨ
ŵƵƐŝĐĂůƉƌŽŐƌĞƐƐŝŽŶ͕ƚŚĞĨŽĐƵƐĨŽƌŵĂŶǇĂƌƟƐƚƐŝŶǀĞƐƟŐĂƟŶŐƐƵĐŚĐŽŵďŝŶĂƟŽŶƐ
ĂƐŝŶƚĞƌƉƌĞƚĂƟŽŶƐ͘dŚĞƌĞĞǆŝƐƚƐƚŚŝƐƐĞĂƌĐŚƚŽĞǆƉůŽƌĞƚŚĞŇƵŝĚŝƚǇĂŶĚƌŚǇƚŚŵŽĨ
ŵƵƐŝĐĂǀŽŝĚŝŶŐƚŚĞƵƐĞŽĨŐĞŽŵĞƚƌŝĐĨŽƌŵƐ͕ĂŶĚĞǀĞŶŝĨƚŚĞǇĂƌĞƵƐĞĚ͕ƚŚĞǇĂƌĞ
ĐŽŵďŝŶĞĚŝŶƐƵĐŚĂǁĂǇĂƐƚŽĞǆƉůŽƌĞĂŵŽƌĞŇƵŝĚĐŽŵďŝŶĂƟŽŶŽĨĞůĞŵĞŶƚƐ͘
/ŶĚŝǀŝĚƵĂůĂŶĂůŽŐŝĞƐŽĨƉĂƌƚƐǁŝƚŚŝŶƚŚĞǁŚŽůĞĐĂŶďĞŝĚĞŶƟĮĞĚ͕ĂŶĚĐŽůŽƵƌǁŝƐĞ
ƚŚĞƌĞŝƐĞǀŝĚĞŶĐĞƚŚĂƚƚŚĞĂƌƟƐƚƐǁĞƌĞƚƌǇŝŶŐƚŽƌĞĐƌĞĂƚĞƚŚĞĞŵŽƟǀĞƋƵĂůŝƟĞƐ
ƚŚĂƚƚŚĞŵƵƐŝĐŽīĞƌƐ͘
DĂŶǇĂƩĞŵƉƚƐŚĂǀĞďĞĞŶŵĂĚĞƚŽĂŶĂůǇƐĞƐƉĞĐŝĮĐĂůůǇŚŽǁĐŽůŽƵƌƌĞƉƌĞƐĞŶƚƐ
ŵƵƐŝĐ͘ŐĂŝŶǁĞĂƌĞďƌŽƵŐŚƚŝŶƚŽƚŚĞďƌĞĂŬĚŽǁŶŽĨĞůĞŵĞŶƚƐŝŶĮŶĚŝŶŐƚŚŝƐ
ĐŽƌƌĞůĂƟŽŶ͘^ĐŝĞŶƟƐƚƐĂŶĚĂƌƟƐƚƐĂůŝŬĞŚĂǀĞŝŶǀĞƐƟŐĂƚĞĚƚŚĞ͚ĐŽůŽƵƌŽĨƐŽƵŶĚ͛
ĂŶĚŵŽƌĞŽŌĞŶƚŚĞǇĂƌĞƌĞůĂƚĞĚƚŽƚŚĞƉŝƚĐŚƌĞŐŝƐƚĞƌŽĨƚŚĞƐŽƵŶĚ͕ǁŚĞƌĞ
ůŽǁĞƌƉŝƚĐŚĞƐĂƌĞƌĞƉƌĞƐĞŶƚĞĚĂƐƌĞĚƐŵŽǀŝŶŐƵƉŝŶƚŚĞƉŝƚĐŚƌĂŶŐĞƚŚƌŽƵŐŚ
ǇĞůůŽǁƐ͕ŐƌĞĞŶƐ͕ďůƵĞƐĂŶĚƉƵƌƉůĞƐ;ƐĞĞĮŐƵƌĞϱͿ͘dŚŝƐƐƚƌĂŶŐĞůǇ͕ ǇĞƚĂůŵŽƐƚ
ƵŶͲĐŽŝŶĐŝĚĞŶƚůǇ͕ ŝƐĂůŵŽƐƚĂĚŝƌĞĐƚĐŽƌƌĞůĂƟŽŶƚŽƚŚĞĐŽůŽƵƌƐƉĞĐƚƌƵŵ͘tŚĞƚŚĞƌ
ĐŽŝŶĐŝĚĞŶĐĞŽƌŵĂƚŚĞŵĂƟĐĂůŝƚŝƐŝŶƚƌŝŐƵŝŶŐƚŽŶŽƚĞƚŚĂƚƐƵĐŚĐŽƌƌĞůĂƟŽŶƐĐĂŶ
ďĞŵĂĚĞ͘/ŶϭϵϭϰDĂƵĚDŝůĞƐŵĂĚĞĂĐŽŵŵĞŶƚŽŶƚŚŝƐĨŽƌŵŽĨĂƌƚŝŶƚĞƌŵƐŽĨ
ƌĞƉƌĞƐĞŶƚĂƟŽŶ͘‘The	  truest	  parallel	  that	  I	  can	  conceive	  between	  direct	  light	  rays	  
ŽĨĐŽůŽƵƌĂŶĚŵƵƐŝĐǁŽƵůĚďĞƚŽůĂǇĂƐŝĚĞĂůůĂƩĞŵƉƚƐƚŽƌĞƉƌĞƐĞŶƚŽďũĞĐƚƐĞŝƚŚĞƌ
ŝŶĂŶĂƚƵƌĂůŽƌĐŽŶǀĞŶƟŽŶĂůǁĂǇ͕ŝŶƵƐŝŶŐĐŽůŽƵƌ͘ dŽƐŝŵƉůǇƵƐĞĐŽůŽƵƌĂƐŵƵƐŝĐ
might	  prove	  a	  genuinely	  new	  art’	  ;/Z^ϭϵϴϳͿ͘/ŶƚŚĞůĂƚĞƌƉĂƌƚŽĨƚŚĞϮϬƚŚĞŶƚƵƌǇ
ƚĞĐŚŶŽůŽŐǇŚĂĚĂĚǀĂŶĐĞĚĂŶĚĂƌƟƐƚƐƐƵĐŚĂƐ>ĞŶ>ǇĞǁĞƌĞĂďůĞƚŽƌĞƉƌĞƐĞŶƚ
ǀŝƐƵĂůŵƵƐŝĐĂƐĂŵŽǀŝŶŐĐŽŵƉŽƐŝƟŽŶŶŽůŽŶŐĞƌĐŽŶƐƚƌĂŝŶƚďǇĂƐƚĂƟĐĐĂŶǀĂƐ͘dŚŝƐ
ŐĂǀĞǁĂǇƚŽƚŚĞƉŽƐƐŝďŝůŝƚǇƚŽĞǆƉƌĞƐƐƟŵĞĂŶĚƌŚǇƚŚŵƚŚƌŽƵŐŚĂĐŽŵƉŽƐŝƟŽŶ͘
^ƟůůƚŚĞŝĚĞĂǁĂƐƚŽĂǀŽŝĚĐŽŶǀĞŶƟŽŶĂůŐĞŽŵĞƚƌŝĐƐŚĂƉĞƐĂŶĚůĞƚƚŚĞƌŚǇƚŚŵĂŶĚ
ĐŽŵƉŽƐŝƟŽŶŽĨƚŚĞƐŽƵŶĚƐŐƵŝĚĞƚŚĞǀŝƐƵĂůĐƌĞĂƟŽŶ͕ƚŚĞƌĞďǇŐĞŶĞƌĂƟŶŐĨŽƌŵƐ
ƚŚƌŽƵŐŚƚŚĞĐŽŵƉŽƐŝƟŽŶŽĨƚŚĞŇƵŝĚŝƚǇĐƌĞĂƚĞĚďǇƚŚĞƐĞĐŽůŽƵƌƐĐĂƉĞƐ͘
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Figure	  6
tĂƐƐŝůǇ<ĂĚŝŶƐŬǇϭϵϭϭ
ŽŵƉŽƐŝƟŽŶ/s
Figure	  7
WĂƵů<ůĞĞϭϵϮϱ
ůƚĞƌ<ůĂŶŐ
Figure	  8
&ƌĂŶƟƐĞŬ<ƵƉŬĂϭϵϭϯ
KƌŐĂŶŝǌĂƟŽŶŽĨ'ƌĂƉŚŝĐDŽƟĨƐ//
KŶƚŚĞŽƚŚĞƌŚĂŶĚƚŚĞƌĞŝƐƚŚĞƚŚĞŽƌǇƚŚĂƚǀŝƐƵĂůŵƵƐŝĐƐŚŽƵůĚďĞĞǀĂůƵĂƚĞĚŽŶ
ŝƚƐŽǁŶďĂƐŝƐƐĞƉĂƌĂƚĞĚĨƌŽŵŵƵƐŝĐ͘:ĞĂŶͲ:ĂĐƋƵĞƐZŽƵƐƐĞĂƵĐŽŵŵĞŶƚĞĚŽŶƚŚŝƐ
ƚŽƉŝĐ͖
dŚĞƌĞŝƐĂŶŝŵƉŽƌƚĂŶƚŶŽƚĞƚŚĂƚĐĂŶďĞƚĂŬĞŶǁŚŝĐŚƉůĂĐĞƐƚŚĞĞŵƉŚĂƐŝƐŽŶƚŚĞ
ĚŝƐƟŶĐƟŽŶďĞƚǁĞĞŶƟŵĞĂŶĚƐƉĂĐĞ͘dŚĞƟŵĞĂŶĚƐƉĂĐĞĚŝƐƟŶĐƟŽŶZŽƵƐƐĞĂƵ
ŵĂŬĞƐƌĞĨĞƌƐƚŽƚŚĞĐŽŵƉŽƐŝƟŽŶĂůƐƚƌƵĐƚƵƌĞŽĨďŽƚŚƐŽƵŶĚĂŶĚŝŵĂŐĞ͕ďƵƚ
ŝƐŝŶĨĂĐƚĂǀĞƌǇƐŝŵƉůŝĮĞĚĞǆƉůĂŶĂƟŽŶ͘dŚĞƌĞĂůƌĞůĂƟŽŶƐŚŝƉŝƐŵƵĐŚŵŽƌĞ
ĐŽŵƉůŝĐĂƚĞĚ͕ĂƐĂůƚŚŽƵŐŚĂŵƵƐŝĐĂůĐŽŵƉŽƐŝƟŽŶŝƐďĂƐĞĚŽǀĞƌƟŵĞŝƚĐĂŶŶŽƚ
ĞǆŝƐƚǁŝƚŚŽƵƚƐƉĂĐĞ͘/ŶƚŚĞƐĂŵĞŵĂŶŶĞƌ͕ ĂůƚŚŽƵŐŚĂŵŽǀŝŶŐǀŝƐƵĂůĐŽŵƉŽƐŝƟŽŶ
ŝƐďĂƐĞĚŝŶƐƉĂĐĞ͕ŝƚĐĂŶŶŽƚĞǆŝƐƚǁŝƚŚŽƵƚƟŵĞ͘ZĞƚƵƌŶŝŶŐƚŽƐǇŶĂĞƐƚŚĞƐŝĂĂƐƚŚĞ
ďƌĞĂŬĚŽǁŶŝŶƚŽƐĞƉĂƌĂƚĞƵŶŝƚƐĂŶĚƚŚĞƐĞƚƌĂŶƐƉŽƐĞĚŝŶƚŽĂĚŝīĞƌĞŶƚƐĞŶƐĞ͕ǁĞ
ĐĂŶƐƚĂƌƚƚŽƐĞĞƚŚĞŶĞĞĚĨŽƌĂƌĞůĂƟŽŶƐŚŝƉƚŚĂƚĐĂŶďĞĚƌĂǁŶďĞƚǁĞĞŶƟŵĞĂŶĚ
ƐƉĂĐĞŝŶƚŚĞƐǇŶĂĞƐƚŚĞƟĐĞǆƉĞƌŝĞŶĐĞ͘ƐŵƵƐŝĐďĞĐŽŵĞƐĂĐŽŵƉŽƐŝƟŽŶƚŚƌŽƵŐŚ
ƟŵĞƚŚĂƚĐĂŶŶŽƚĞǆŝƐƚǁŝƚŚŽƵƚƐƉĂĐĞ͕ƐŽǁĞĐĂŶƐƚĂƌƚƚŽĞǀĂůƵĂƚĞǀŝƐƵĂůͲŵƵƐŝĐ
ĂƐĂĐŽŵƉŽƐŝƟŽŶƚŚƌŽƵŐŚƐƉĂĐĞƚŚĂƚĐĂŶŶŽƚĞǆŝƐƚǁŝƚŚŽƵƚƟŵĞ͘dŚŽŵĂƐtŝůĨƌĞĚ
ĚŽĞƐǁĂƌŶƚŚĂƚ	  ‘Lumia	  may	  never	  be	  played	  in	  the	  same	  manner	  as	  music…	  
ĂƩĞŵƉƚƐƚŽĚĞƐŝŐŶ>ƵŵŝĂŝŶƐƚƌƵŵĞŶƚƐŝŶŝŵŝƚĂƟŽŶŽĨŵƵƐŝĐĂůŽŶĞƐǁŝůůƉƌŽǀĞĂƐ
ĨƵƟůĞĂƐĂƩĞŵƉƚƐƚŽǁƌŝƚĞ>ƵŵŝĂĐŽŵƉŽƐŝƟŽŶƐ͙ďǇĨŽůůŽǁŝŶŐ͙ƌƵůĞƐ͙ĨŽƌŵƵƐŝĐ͛
;tŝůĨƌĞĚϭϵϰϴͿ͘	  dŚŝƐƉůĂĐĞƐǀŝƐƵĂůͲŵƵƐŝĐŝŶĂƉĞƌĨŽƌŵĂƟǀĞĐĂƚĞŐŽƌǇŽĨŝƚ Ɛ͛ŽǁŶ͕Ă
ƉĞƌĨŽƌŵĂŶĐĞƚŚƌŽƵŐŚƐƉĂĐĞ͕ŽŶĞŵƵĐŚĐůŽƐĞƌƚŽĂŵƵƐŝĐĂůƉĞƌĨŽƌŵĂŶĐĞƚŚĂŶƚŚĞ
ŝŶŝƟĂůĂƩĞŵƉƚƐŽĨĐĂŶǀĂƐƉĂŝŶƟŶŐƐ͘
,ŽǁĞǀĞƌ͕ ƚŚĞŝĚĞĂŽĨƐǇŶĂĞƐƚŚĞƟĐƉĞƌĨŽƌŵĂŶĐĞƌĞŵĂŝŶĞĚůĂƌŐĞůǇƵŶƚĂƉƉĞĚďǇ
ŵĂŝŶƐƚƌĞĂŵĐŝŶĞŵĂ͘dŚĞŽƉƉŽƌƚƵŶŝƚǇƚŽĐƌĞĂƚĞĂĐŝŶĞŵĂƟĐperformanceŝŶƌĞĂůͲ
ƟŵĞǁĂƐŶŽƚƉƵƌƐƵĞĚ͖ŝŶƐƚĞĂĚ͕ƚŚĞŵŽǀŝŶŐŝŵĂŐĞǁĂƐĚĞǀĞůŽƉĞĚƚŽǁĂƌĚƐƚŚĞ9
Figure	  9
>ĞŶ>ǇĞϭϵϯϴ
ŽůŽƵƌ&ůŝŐŚƚ^ƚůů
Figure	  10
>ĞŶ>ǇĞ
ZĂŝŶďŽǁĂŶĐĞ^Ɵůů
Figure	  11
>ĞŶ>ǇĞϭϵϱϴ
&ƌĞĞZĂĚŝĐĂůƐ^Ɵůů
I	  have	  seen	  the	  famous	  harpsichord	  on	  which	  music	  may	  supposedly	  
ďĞŵĂĚĞǁŝƚŚĐŽůŽƌƐ͘EŽƚƚŽƌĞĐŽŐŶŝǌĞƚŚĂƚƚŚĞĞīĞĐƚŽĨĐŽůŽƌƐŝƐ
in	  the	  permanence	  while	  that	  of	  sound	  is	  in	  their	  succession	  is	  to	  
ďĞƵŶĂǁĂƌĞŽĨƚŚĞǁŽƌŬŝŶŐƐŽĨŶĂƚƵƌĞ͙ŽůŽƌƐĂƌĞƚŚĞĂƩƌŝďƵƚĞƐ
ŽĨŝŶĂŶŝŵĂƚĞƚŚŝŶŐƐ͖ĂůůŵĂƩĞƌŝƐĐŽůŽƌĞĚ͘ƵƚƐŽƵŶĚƐĂŶŶŽƵŶĐĞ
ŵŽǀĞŵĞŶƚ͘͘͘ĂĐŚƐĞŶƐĞ͕ƚŚĞŶ͕ŚĂƐŝƚƐƉƌŽƉĞƌĮĞůĚ͘dŚĞĮĞůĚŽĨƐŽƵŶĚ
ŝƐƟŵĞ͕ƚŚĂƚŽĨƐŝŐŚƚŝƐƐƉĂĐĞ͘dŽŵƵůƟƉůǇƐŽƵŶĚƐŚĞĂƌĚĂƚŽŶĞƟŵĞ͕
ŽƌƚŽĚĞǀĞůŽƉĐŽůŽƌƐŽŶĞĂŌĞƌƚŚĞŽƚŚĞƌ͕ ŝƐƚŽĐŚĂŶŐĞƚŚĞŝƌĞĐŽŶŽŵǇ
;DŽƌŐĞŶƐƚĞƌŶϭϵϱϲͿ͘
EĂƌƌĂƟǀĞŝŶĞŵĂ͘EŽŶĞƚŚĞůĞƐƐĂŵŽǀĞŵĞŶƚĚĞǀĞůŽƉĞĚĚƵƌŝŶŐƚŚĞϭϵϲϬƐĂŶĚϳϬƐ
ƚŽŽŬƵƉŽŶƚŚĞŶŽƟŽŶƚŽŵŽǀĞƚŚĞĐŝŶĞŵĂƟĐĞǆƉĞƌŝĞŶĐĞďĞǇŽŶĚƚŚĞŶĂƌƌĂƟǀĞ͕
ĂŶĚƚŽŐĞŶĞƌĂƚĞĂŵŽƌĞĂďƐƚƌĂĐƚƉĞƌĨŽƌŵĂŶĐĞͲŽƌŝĞŶƚĂƚĞĚŝŶƚĞƌǀĞŶƟŽŶ͕ƌĞƚƵƌŶŝŶŐ
ƚŽƚŚĞĐŽŶĐĞƉƚŽĨƚŚĞƐǇŶĂĞƐƚŚĞƟĐĞǆƉĞƌŝĞŶĐĞ͘dŚŝƐŵŽǀĞŵĞŶƚĨŽƌƚŚĞƐŽͲĐĂůůĞĚ
͚ǆƉĂŶĚĞĚŝŶĞŵĂ͛ĂĚǀŽĐĂƚĞƐĂĐŝŶĞŵĂƟĐĞǆƉĞƌŝĞŶĐĞƚŚĂƚŝƐĐƌĞĂƚĞĚ͕ĐŽŵƉŽƐĞĚ
ĂŶĚƉĞƌĨŽƌŵĞĚůŝǀĞ͕ƵƟůŝǌŝŶŐƚŚĞŇŽǁĂŶĚƉƌŽŐƌĞƐƐŝŽŶŽĨƚŚĞŵƵƐŝĐƚŽĐƌĞĂƚĞĂ
ǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞĂŶĚŝƐƚŚĞƌĞĨŽƌĞďĂƐĞĚŽŶŝŶƚƵŝƟǀĞĚĞĐŝƐŝŽŶƐĂŶĚƌĞƐƉŽŶƐĞƐ͕
ĐƵůŵŝŶĂƟŶŐĂůŽƚŽĨƚŚĞŝĚĞĂƐƐĞƚŽƵƚďǇƚŚĞǀŝƐƵĂůͲŵƵƐŝĐŝĚĞŽůŽŐǇ͘
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Figure	  12
dŚŽŵĂƐtŝůĨƌĞĚƉĞƌĨŽƌŵŝŶŐǁŝƚŚůĂǀŝůƵǆ:ƌ,ŽŵĞĚŝƟŽŶ
Visual	  Music	  Instruments
WƌĞͲŝŶĞŵĂ/ŶƐƚƌƵŵĞŶƚĂƟŽŶ
/ŶƚŚĞĐĂƐĞŽĨWƌĞͲŝŶĞŵĂ/ŶƐƚƌƵŵĞŶƚĂƟŽŶƋƵŝƚĞĂĨĞǁĚĞǀĞůŽƉŵĞŶƚƐĂŶĚ
experiments	  were	  made,	  however	  in	  this	  case	  the	  discussion	  will	  centre	  around	  
ƚŚĞůĂǀŝůƵǆŽĨdŚŽŵĂƐtŝůĨƌĞĚĂŶĚƚŚĞ>ƵŵŝŐƌĂƉŚŽĨKƐĐĂƌ&ŝƐĐŚŝŶŐĞƌ͕ ĂƐƚŚĞǇ
ďĞůŽŶŐƚŽƚŚĞŵŽƐƚŝŶŇƵĞŶƟĂůǁŽƌŬƐŝŶƚŚĞĮĞůĚŽĨǀŝƐƵĂůͲŵƵƐŝĐŝŶƐƚƌƵŵĞŶƚĂƟŽŶ͘
ŵŽƌĞŐĞŶĞƌĂůĂŶĚĂůůĞŶĐŽŵƉĂƐƐŝŶŐǀŝƐƵĂůƟŵĞůŝŶĞŝƐƉƌŽǀŝĚĞĚŝŶƉƉĞŶĚŝǆ͘
Clavilux	  –	  Thomas	  Wilfred	  –	  (1889	  –	  1968)
Thomas	  Wilfred	  joined	  the	  Theosophist	  Society	  when	  he	  moved	  to	  America	  who	  
wanted	  to	  create	  a	  colour	  organ	  that	  would	  demonstrate	  spiritual	  principles.	  
/ŶŝƟĂůůǇƚŚĞŝŶǀĞƐƟŐĂƟŽŶƐĞƚŽƵƚƚŽĞƐƚĂďůŝƐŚĂƌĞůĂƟŽŶƐŚŝƉďĞƚǁĞĞŶĐŽůŽƵƌƐ
and	  sound,	  however	  Wilfred	  moved	  on	  from	  this	  to	  create	  an	  art	  of	  pure	  light.	  
The	  ůĂǀŝůƵǆǁĂƐĚĞƐŝŐŶĞĚƚŽƉĞƌĨŽƌŵǁŚĂƚtŝůĨƌĞĚƌĞĨĞƌƌĞĚƚŽĂƐ͚>ƵŵŝĂ͛͘ dŚŝƐ
ǀŝƐƵĂůŝǌĞĚĂƐƐƚƌĞĂŵƐŽĨŇƵŝĚĐŽůŽƵƌĞĚůŝŐŚƚŵŽƌƉŚŝŶŐƚŽŐĞƚŚĞƌŽŶƐĐƌĞĞŶ͘tŝůĨƌĞĚ
ĂƌŐƵĞƐƚŚĂƚ>ƵŵŝĂƐŚŽƵůĚŶŽƚďĞŐŽǀĞƌŶĞĚďǇƚŚĞƌƵůĞƐŽĨŵƵƐŝĐĂůĐŽŵƉŽƐŝƟŽŶ͕
ŽƌďĞĂƩƌŝďƵƚĞĚƉƌŝŶĐŝƉůĞƐƚŚĂƚĂƉƉůǇƚŽƐƚĂƟĐĐŽŵƉŽƐŝƟŽŶĂŶĚĐŽůŽƵƌŚĂƌŵŽŶǇ͘
dŚĞůĂǀŝůƵǆĐŽŶƐŝƐƚĞĚŽĨĂůĂƌŐĞŬĞǇďŽĂƌĚǁŝƚŚƐůŝĚŝŶŐŬĞǇƐ͕ƐĞǀĞƌĂůůŝŐŚƚ
ƉƌŽũĞĐƚŽƌƐĂŶĚƌĞŇĞĐƚŽƌƐ͕ǁŝƚŚƚŚĞĚĞƐŝŐŶƌĞƐĞŵďůŝŶŐǀĞƌǇĐůŽƐĞůǇƚŚĞŵƵƐŝĐĂů
ŽƌŐĂŶǁŝƚŚŝƚƐƉŝƉĞƐ;WŽƉƉĞƌϭϵϲϴͿ͘dŚĞǀŝƐƵĂů>ƵŵŝĂǁĂƐĐŽŶƚƌŽůůĞĚŝŶĚŝƌĞĐƚůǇ
ƚŚƌŽƵŐŚĂŶŝŶƚĞƌĨĂĐĞ͕ǁŝƚŚŶŽŝŶƚĞƌƉƌĞƚĂƟŽŶŽĨŶĂƚƵƌĂůŚƵŵĂŶďŽĚŝůǇŵŽǀĞŵĞŶƚ͘
The	  interface	  is	  a	  remote	  control,	  with	  dials	  and	  switches	  that	  is	  used	  to	  change	  
and	  control	  the	  movement	  and	  colours	  of	  the	  visual	  imagery.	  Wilfred	  developed	  
ĂǀĂƌŝĞƚǇŽĨƐŝǌĞƐĨƌŽŵĂϯϮƉƌŽũĞĐƚŽƌƉƵďůŝĐƉĞƌĨŽƌŵĂŶĐĞŝŶƐƚƌƵŵĞŶƚ͕ƚŽ͚>ƵŵŝĂ
Boxes’	  which	  were	  self	  contained	  units	  able	  to	  play	  for	  days	  on	  end	  without	  visual	  
ƌĞƉĞƟƟŽŶ͕ƚŚƌŽƵŐŚƚŽ͚,ŽŵĞůĂǀŝůƵǆ^ǇƐƚĞŵƐ͛ǁŚŝĐŚŵƵĐŚůŝŬĞƚŚĞƚĞůĞǀŝƐŝŽŶ
ǁĞƌĞĨŽƌƉĞƌƐŽŶĂůǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞƐ;DŽƌŝƚǌϭϵϵϳͿ͘
Lumigraph	  –	  Oscar	  Fischinger
ŶŝŵĂƚŽƌKƐĐĂƌ&ŝƐĐŚŝŶŐĞƌĚĞǀĞůŽƉĞĚƚŚĞ>ƵŵŝŐƌĂƉŚ͖ĂŶŝŶƐƚƌƵŵĞŶƚƚŚĂƚĂůůŽǁƐ
ŽŶĞƚŽƉůĂǇůŝŐŚƚ;DŽƌŝƚǌϭϵϵϳͿ͘/ƚŝƐĞǀŝĚĞŶƚƚŚƌŽƵŐŚ&ŝƐĐŚŝŶŐĞƌ Ɛ͛ƉĞƌĨŽƌŵĂŶĐĞŽĨ
this	  instrument	  that	  he	  made	  a	  deliberate	  decision	  for	  the	  visual	  performance	  
ƚŽĂĐĐŽŵƉĂŶǇĂŵƵƐŝĐĂůĐŽŵƉŽƐŝƟŽŶ͕ĂƐƚŚĞƵƐĞƌŝŶƚĞƌĂĐƟŽŶŇŽǁƐŽƌŐĂŶŝĐĂůůǇ
ǁŝƚŚƚŚĞƌĞƐƉŽŶƐĞƚŽĂŵƵƐŝĐĂůƉŝĞĐĞ͘dŚĞĚĞƐŝŐŶŝƐƚǁŽďůĂĐŬďŽǆĞƐŽŶĞŝƚŚĞƌ
side	  to	  a	  latex	  screen	  contained	  in	  a	  frame.	  Inside	  the	  boxes	  are	  sets	  of	  coloured	  
ŐĞůƐƚŚĂƚĂƌĞĂƩĂĐŚĞĚƚŽĂƌŽƚĂƟŶŐǁŚĞĞů͕ƉƌŽũĞĐƟŶŐĐŽůŽƵƌĞĚůŝŐŚƚƚŚƌŽƵŐŚĂ 12
Figure	  13
ůĂǀŝůƵǆ:ƌϵϭ
Figure	  14
Clavilix	  Opus	  161
͞ƵŶƟƚůĞĚ͟
slit	  in	  the	  box.	  The	  thin	  layer	  of	  light	  is	  cast	  just	  in	  front	  of	  the	  latex	  screen	  where	  
ĂŶǇŝŶƚĞƌĂĐƟŽŶǁŝƚŚƚŚĞƐĐƌĞĞŶǁŽƵůĚŵŽǀĞŝƚƚŽŝŶƚĞƌƐĞĐƚǁŝƚŚƚŚĞƐƚƌĞĂŵŽĨ
ůŝŐŚƚ͕ŝŶƐƚĂŶƚůǇƌĞǀĞĂůŝŶŐƚŚĞƚƌĂĐĞŽĨƚŚĞŝŶƚĞƌĂĐƟŽŶ͘dǁŽƉĞŽƉůĞǁŽƵůĚŐĞŶĞƌĂůůǇ
ŽƉĞƌĂƚĞƚŚĞ>ƵŵŝŐƌĂƉŚ͕ŽŶĞŽŶƚŚĞƐĐƌĞĞŶƉĞƌĨŽƌŵŝŶŐƚŚĞĐŽŵƉŽƐŝƟŽŶĂŶĚƚŚĞ
other	  controlling	  the	  colour	  wheel.
dŚĞĐƌĞĂƟŽŶŽĨƚŚĞǀŝƐƵĂůŝŵĂŐĞŝƐĂĚŝƌĞĐƚƌĞůĂƟŽŶƐŚŝƉďĞƚǁĞĞŶƚŚĞďŽĚǇŽĨƚŚĞ
ƵƐĞƌ;ŝŶƚŚŝƐĐĂƐĞƚŚĞŚĂŶĚƐͿ͕ǁŚŝĐŚĚŝƌĞĐƚůǇĐŽŶƚƌŽůƚŚĞĞƉŚĞŵĞƌĂůŵĂƌŬƐůĞŌ
ĨƌŽŵƚŚĞŝŶƚĞƌĂĐƟŽŶǁŝƚŚƚŚĞƐĐƌĞĞŶ͘
Contemporary	  Instruments
Mark	  Making
DĞĚŝĂĂƌƟƐƚ'ŽůĂŶ>ĞǀŝŶĂƉƉƌŽĂĐŚĞƐŚŝƐƚŚĞƐŝƐĚĞƐŝŐŶŝŶƚŽĂƵĚŝŽǀŝƐƵĂů
performance	  systems	  based	  on	  the	  metaphor	  of	  painterly	  interfaces,	  where	  
ŚĞĂƐŬƐǁŚĞƚŚĞƌƚŚĞŝŶƚĞƌĨĂĐĞƐĨŽƌǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞƐǇƐƚĞŵƐŶĞĞĚƚŽďĞ
ŐƌŽƵŶĚĞĚŝŶƚŚĞĂĐƚŽĨĚƌĂǁŝŶŐ;>ĞǀŝŶϮϬϬϬͿ͘,ŝƐŵĂŝŶĨŽĐƵƐůŝĞƐŽŶĐƌĞĂƟŶŐĂŶ
ŝŶĞǆŚĂƵƐƟďůĞƉĞƌĨŽƌŵĂŶĐĞƐǇƐƚĞŵ͕ǁŚĞƌĞƚŚĞŵĞƚĂƉŚŽƌŽĨĚŝŐŝƚĂů͚ƉĂŝŶƟŶŐ͛
ůĞŶĚƐŝƚƐĞůĨƉĞƌĨĞĐƚůǇƚŽƐƵĐŚĂƚĂƐŬ͘
KŶƚŚĞŽƚŚĞƌŚĂŶĚ͕ĂƌƟƐƚ^ĐŽƩ^ŶŝďďĞĚĞǀĞůŽƉĞĚĂƐĞƌŝĞƐŽĨŝŶƚĞƌĂĐƟǀĞǀŝƐƵĂů
ƉĞƌĨŽƌŵĂŶĐĞĂƉƉůŝĐĂƟŽŶƐĨŽƌƉƵƌĞǀŝƐƵĂůĐŽŵŵƵŶŝĐĂƟŽŶ͕ĂůůŽǁŝŶŐƚŚĞĐĂƉƚƵƌĞŽĨ
ƐƉŽŶƚĂŶĞŽƵƐŚƵŵĂŶŐĞƐƚƵƌĞƐ;^ŶŝďďĞϭϵϵϲͿ͘dŚĞĂƉƉůĞƚƐĚĞǀĞůŽƉĞĚ͕ĞƐƉĞĐŝĂůůǇ
DŽƟŽŶWŚŽŶĞ͕ƐĞĞŵƚŽĚƌĂǁǀŝƐƵĂůŝŶƐƉŝƌĂƟŽŶĨƌŽŵĂďƐƚƌĂĐƚĮůŵĂŶŝŵĂƟŽŶ͘
These	  applets	  are	  graphic	  systems	  that	  augment	  human	  movement	  based	  on	  
ƚŚĞĐŽŶĐĞƉƚŽĨƉĂŝŶƟŶŐ͕ĂŶĚƌĞĐŽƌĚŝŶŐƚŚĞƐĞĂďƐƚƌĂĐƚƉĂŝŶƟŶŐĂŶŝŵĂƟŽŶƐĞŶƚĞƌƐ
them	  into	  a	  loop	  that	  becomes	  the	  visual	  performance.	  
:ŽŚŶDĂĞĚĂ Ɛ͛dŝŵĞƉĂŝŶƚŝƐĂƐƚƵĚǇŽĨŚŽǁǀŝƌƚƵĂů͚ŝŶŬ͛ĐŽƵůĚďĞƵƐĞĚƚŽƉĞƌĨŽƌŵ
ĂŶĚĚŝƐƉůĂǇĚǇŶĂŵŝĐĐŽŵƉƵƚĂƟŽŶƐ͕ǀĞƌǇŵƵĐŚƌĞůĂƚĞĚƚŽƚŚĞĂƌƚŽĨĚƌĂǁŝŶŐ
;>ĞǀŝŶϮϬϬϬͿ͘dŚĞƐĞĚƌĂǁŝŶŐƐĂƌĞĐƌĞĂƚĞĚĂƐƚĞŵƉŽƌĂůǀŝƐƵĂůŝƐĂƟŽŶƐǁŚĞƌĞ
ƚŚĞǀŝƌƚƵĂů͚ŝŶŬ͛ƌĞƐƉŽŶĚƐƚŽƌĞĂůƟŵĞĐŽŶĚŝƟŽŶƐƌĞĐĞŝǀĞĚĨƌŽŵƚŚĞƟŵĞŽĨ
ĐŽŵƉŽƐŝƟŽŶ͕ƐƉĂƟĂůĂƩƌŝďƵƚĞƐĂŶĚƵƐĞƌŝŶƉƵƚƐ͘dŚĞƐŝŐŶŝĮĐĂŶĐĞŽĨƚŚŝƐƉŝĞĐĞŝƐ
ƚŚĂƚƚŚĞ͚ŝŶŬ͛ĐĂŶďĞƚĞŵƉŽƌĂůŝŶŶĂƚƵƌĞ͕ƌĞĂĐƟǀĞĂŶĚŝŶƚĞůůŝŐĞŶƚŝŶďĞŚĂǀŝŽƵƌ
ƚŽǁĂƌĚƐŝŶƉƵƚƐ͕ĐƌĞĂƟŶŐĞǀĞƌͲĐŚĂŶŐŝŶŐƵŶůŝŵŝƚĞĚĐŽŵƉŽƐŝƟŽŶƐ͘DĂĞĚĂ
comments	  that	  “(t)imepaint	  illustrates	  not	  just	  the	  lapse	  of	  a	  single	  frame	  of	  
ƟŵĞ͕ďƵƚƚŚĞĐŽŶƟŶƵƵŵŽĨƟŵĞŝŶǁŚŝĐŚƚŚĞĐŽŵƉƵƚĞƌĂŶĚƵƐĞƌĐŽĞǆŝƐƚ͘͟ 
;DĂĞĚĂϭϵϵϱͿ13
Figure	  15
Oscar	  Fischinger
>ƵŵŝŐƌĂƉŚƐƟůů
Figure	  16
'ŽůĂŶ>ĞǀŝŶ
zĞůůŽǁƚĂŝůƐƟůů
Figure	  17
^ĐŽƩ^ŶŝďďĞ
DŽƟŽŶWŚŽŶĞƐƟůů
System	  Design
>ĞǀŝŶŝĚĞŶƟĮĞƐƚŚƌĞĞĂƌĞĂƐĨŽƌƌĞƐĞĂƌĐŚǁŝƚŚŝŶsŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞƐǇƐƚĞŵƐ͖ƚŚĞ
ǀŝƐƵĂůƐĐŽƌĞ͕ƚŚĞŝŶƚĞƌĂĐƟŽŶǁŝƚŚĐŽŶƚƌŽůƉĂŶĞůƐĂŶĚƚŚĞĞǆŝƐƚĞŶĐĞŽĨŝŶƚĞƌĂĐƟǀĞ
ǁŝĚŐĞƚƐ͘ƐĐŽƌĞ͕ĂƐǁŝƚŚĂŵƵƐŝĐĂůĐŽŵƉŽƐŝƟŽŶ͕ďƵƌĚĞŶƐƚŚĞŵŝŶĚǁŝƚŚƚŚĞ
ĐŽŐŶŝƟǀĞůŽĂĚŽĨƚƌĂŶƐůĂƟŽŶĂŶĚŝƐƚŚĞƌĞĨŽƌĞŶŽƚĂŶŝŶƚƵŝƟǀĞĂƉƉƌŽĂĐŚƚŽǀŝƐƵĂů
ƉĞƌĨŽƌŵĂŶĐĞƐ͘^ĞĐŽŶĚůǇ͕ >ĞǀŝŶŝĚĞŶƟĮĞƐƚŚĂƚƚŚĞĞǆƉƌĞƐƐŝǀĞĂŶĚƌĞƐƉŽŶƐŝǀĞ
ŶĂƚƵƌĞŽĨĂŶĂůŽŐƵĞŬŶŽďƐŚĂƐďĞĞŶůŽƐƚƚŚƌŽƵŐŚƐŽŌǁĂƌĞƌĞƉůĂĐĞŵĞŶƚƐ͕ĂŶĚ
ůĂƐƚůǇŚĞĞƐƚĂďůŝƐŚĞƐƚŚĂƚĐĞƌƚĂŝŶŝŶƚĞƌĂĐƟǀĞǁŝĚŐĞƚƐǁŝƚŚŝŶƐŽŌǁĂƌĞƌĞƐƚƌŝĐƚƐƵƐĞƌ
ƉĞƌĨŽƌŵĂŶĐĞĂŶĚĂƌĞƵůƟŵĂƚĞůǇĞǆŚĂƵƐƟďůĞ͕ƐŚĂůůŽǁŽƌďŽƚŚ
&ƌŽŵŚŝƐƌĞƐĞĂƌĐŚ͕>ĞǀŝŶŝĚĞŶƟĮĞƐĂƐĞƚŽĨĚĞƐŝĚĞƌĂƚĂƚŚĂƚƚŽŐĞƚŚĞƌĚĞĮŶĞƚŚĞ
ƉƌŽƉĞƌƟĞƐŽĨĂŶŝĚĞĂůĂƵĚŝŽǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞŝŶƐƚƌƵŵĞŶƚ͕ǁŚŝĐŚǁŽƵůĚǇŝĞůĚ
ƵŶƉĂƌĂůůĞůĞĚĞǆƉƌĞƐƐŝǀŝƚǇ͘
(Levin	  2000)
ͻ dŚĞƐǇƐƚĞŵŵĂŬĞƐƉŽƐƐŝďůĞƚŚĞĐƌĞĂƟŽŶĂŶĚƉĞƌĨŽƌŵĂŶĐĞŽĨĚǇŶĂŵŝĐ
ŝŵĂŐĞƌǇĂŶĚƐŽƵŶĚ͕ƐŝŵƵůƚĂŶĞŽƵƐůǇ͕ ŝŶƌĞĂůƟŵĞ͘
ͻ dŚĞƐǇƐƚĞŵ Ɛ͛ƌĞƐƵůƚƐĂƌĞŝŶĞǆŚĂƵƐƟďůĞĂŶĚĞǆƚƌĞŵĞůǇǀĂƌŝĂďůĞ͕ǇĞƚĚĞĞƉůǇ
ƉůĂƐƟĐ͘
ͻ dŚĞƐǇƐƚĞŵ Ɛ͛ƐŽŶŝĐĂŶĚǀŝƐƵĂůĚŝŵĞŶƐŝŽŶƐĂƌĞĐŽŵŵĞŶƐƵƌĂƚĞůǇŵĂůůĞĂďůĞ͘
ͻ dŚĞƐǇƐƚĞŵĞƐĐŚĞǁƐƚŚĞŝŶĐŽƌƉŽƌĂƟŽŶ͕ƚŽƚŚĞŐƌĞĂƚĞƐƚĞǆƚĞŶƚƉŽƐƐŝďůĞ͕ŽĨ
ƚŚĞĂƌďŝƚƌĂƌǇĐŽŶǀĞŶƟŽŶƐĂŶĚŝĚŝŽŵƐŽĨĞƐƚĂďůŝƐŚĞĚǀŝƐƵĂůůĂŶŐƵĂŐĞƐ͕ĂŶĚ
ŝŶƐƚĞĂĚƉĞƌŵŝƚƐƚŚĞƉĞƌĨŽƌŵĞƌƚŽĐƌĞĂƚĞŽƌƐƵƉĞƌŝŵƉŽƐĞŚĞƌŽǁŶ͘
ͻ dŚĞƐǇƐƚĞŵ Ɛ͛ďĂƐŝĐƉƌŝŶĐŝƉůĞƐŽĨŽƉĞƌĂƟŽŶĂƌĞĞĂƐǇƚŽĚĞĚƵĐĞ͕ǁŚŝůĞ͕ĂƚƚŚĞ
ƐĂŵĞƟŵĞ͕ƐŽƉŚŝƐƟĐĂƚĞĚĞǆƉƌĞƐƐŝŽŶƐĂƌĞƉŽƐƐŝďůĞĂŶĚŵĂƐƚĞƌǇŝƐĞůƵƐŝǀĞ͘
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/ŶƚĞƌĂĐƟŽŶ
ĂǀŝĚZŽŬĞďǇĞǀĂůƵĂƚĞƐ,ƵŵĂŶŽŵƉƵƚĞƌ/ŶƚĞƌĂĐƟŽŶĂƐĂŶŝŶƚĞƌĂĐƟǀĞĨĞĞĚďĂĐŬ
ůŽŽƉ͕ŽŶĞƚŚĂƚĞǆŝƐƚƐǁŝƚŚĂƉĂƌĂůůĞůŶĂƚƵƌĞ͘ŽƚŚƐŝĚĞƐŝŶƚŚĞŝŶƚĞƌĂĐƟŽŶƐŚŽƵůĚ
ďĞĂďůĞƚŽƉƌŽǀŝĚĞŶĞǁƌĞƐƉŽŶƐĞƐĂŶĚďĞĂďůĞƚŽƌĞĂĐƚƚŽŐŝǀĞŶƌĞƐƉŽŶƐĞƐ
ĞƋƵĂůůǇ͘ZĞŇĞĐƟŶŐĐŽŶƐĞƋƵĞŶĐĞƐŽĨƚŚĞƵƐĞƌ Ɛ͛ĂĐƟŽŶƐĂŶĚĚĞĐŝƐŝŽŶƐďĂĐŬƚŽ
ŚŝŵŽƉĞŶƐƵƉƚŚĞŵĞƚĂƉŚŽƌŽĨĂŵŝƌƌŽƌ͕ ǁŚŝĐŚŝŶƚŚŝƐĐĂƐĞƐŚŽƵůĚŶŽƚŽŶůǇ
ƌĞŇĞĐƚďƵƚĂůƐŽƌĞĨƌĂĐƚǁŚĂƚŝƐƉƌŽǀŝĚĞĚ͘dŚĞŶŽƟŽŶŽĨĚŝƌĞĐƚĐŽŶƚƌŽůŝƐŶŽǁ
ůŽƐƚĂŶĚďĞĐŽŵĞƐĂƌĞůĂƟŽŶƐŚŝƉŽĨĞŶĐŽƵŶƚĞƌĂŶĚŝŶǀŽůǀĞŵĞŶƚ͘dŚŝƐŝƐĂŝŵĞĚĂƚ
ĞƐƚĂďůŝƐŚŝŶŐĂĐůŽƐĞƐĞŶƐĞŽĨƌĞůĂƟŽŶƐŚŝƉďĞƚǁĞĞŶƚŚĞƵƐĞƌĂŶĚƚŚĞĞǆƉĞƌŝĞŶĐĞ
;ZŽŬĞďǇϭϵϵϲͿ͘
ůĂƌŐĞƉŽƌƟŽŶŽĨ^ĐŽƩ^ŶŝďďĞ Ɛ͛ǁŽƌŬĨŽĐƵƐĞƐŽŶĐƌĞĂƟŶŐƚĞŵƉŽƌĂů
ĐŽŵƉŽƐŝƟŽŶƐ͕;>ĞǀŝŶϮϬϬϬͿǁŚĞƌĞƚŚĞĂŶŝŵĂƟŽŶĐƌĞĂƚĞĚďĞĐŽŵĞƐĂƉĂƌƚŽĨƚŚĞ
ĐŽŵƉŽƐŝƟŽŶ͕ĐŽŶƐƚĂŶƚůǇďĞŝŶŐĂĚĚĞĚƚŽ͘dŚĞĂŝŵŽĨ^ŶŝďďĞ͛ƐǁŽƌŬŝƐƚŽƉƌŽǀŝĚĞ
ĂŶĞǆƉĞƌŝĞŶĐĞǁŚĞƌĞƚŚĞƵƐĞƌĐĂŶŝŶĂƐĞŶƐĞƚŽƵĐŚĂŶŝŵŵĂƚĞƌŝĂůǁŽƌůĚ͕͚ǁŝƚŚ
ĐŽŶƐŝƐƚĞŶƚĂŶĚƉƌĞĚŝĐƚĂďůĞƌĞĂĐƟŽŶƐ͕ďƵƚŝŶĮŶŝƚĞǀĂƌŝĞƚǇ͛͘ ;^ŶŝďďĞϭϵϵϴͿƐŵŽƐƚ
ŽĨƚŚĞǁŽƌŬŝƐďĂƐĞĚŽŶĐŽŵƉƵƚĞƌǀŝƐŝŽŶĂƐƚŚĞŝŶƚĞƌĨĂĐĞ͕ĂŶŝŶĚŝƌĞĐƚƌĞŇĞĐƟŽŶ
ŽĨŵŽǀĞŵĞŶƚƉƌŽǀŝĚĞĚƚŽƚŚĞƵƐĞƌĂĐƚƐĂƐĂǀŝƐƵĂůĚŝĂůŽŐƵĞ͘dŚĞĂĐƚƵĂůŐƌĂƉŚŝĐ
ŽƵƚƉƵƚŽĨƚŚĞƉĞƌĨŽƌŵĂŶĐĞďĞĐŽŵĞƐƚŚĞǀŝƐƵĂůĐŽŵƉŽŶĞŶƚŽĨƚŚĞŝŶƚĞƌĨĂĐĞ͕
ĞƐƐĞŶƟĂůůǇĂĨĞĞĚďĂĐŬƐǇƐƚĞŵĂǀĂŝůĂďůĞƚŽƚŚĞƵƐĞƌ͘ dŚĞƉĞƌĨŽƌŵĂŶĐĞŝƐŐĞŶĞƌĂůůǇ
ĂƌĞƐƵůƚŽĨƵƐĞƌŝŶƚĞƌĂĐƟŽŶŝŶĚŝƌĞĐƚůǇĐŽŶŶĞĐƚĞĚƚŽƚŚĞǀŝƐƵĂůƐƚŚƌŽƵŐŚĐŽŶƚƌŽůŽĨ
ĞǆƚĞƌŝŽƌƉĂƌĂŵĞƚĞƌƐƐƵĐŚĂƐĮůƚĞƌƐĂŶĚĐŽŵƉŽƐŝƟŽŶĂůĞůĞŵĞŶƚƐ͘
ŽŵƉƵƚĞƌͲ,ƵŵĂŶƌĞůĂƟŽŶƐŚŝƉ
ĂǀŝĚZŽŬĞďǇŝĚĞŶƟĮĞƐƚŚĂƚƵƐŝŶŐƚŚĞĐŽŵƉƵƚĞƌĂƐŵĞĚŝƵŵŚĂƐĂƐƚƌŽŶŐďŝĂƐ
ƚŚĂƚŵƵƐƚďĞǁŽƌŬĞĚĂŐĂŝŶƐƚ͕ǁŚĞŶĚĞƐŝŐŶŝŶŐĨŽƌŝŶƚĞƌĂĐƟǀŝƚǇ͘ZŽŬĞďǇ;ZŽŬĞďǇ
ϭϵϴϲͿĞǀĂůƵĂƚĞƐƚŚŝƐƐƚĂƚĞŵĞŶƚƚŚƌŽƵŐŚƚŚĞĨŽůůŽǁŝŶŐƌĞůĂƟŽŶƐŚŝƉƐ͗
dŚĞĐŽŵƉƵƚĞƌůĂŶŐƵĂŐĞŝƐƉƵƌĞůǇůŽŐŝĐĂů͕ƚŚĞƌĞĨŽƌĞƚŚĞůĂŶŐƵĂŐĞŽĨŝŶƚĞƌĂĐƟŽŶ
ƐŚŽƵůĚďĞŝŶƚƵŝƟǀĞ
dŚĞĐŽŵƉƵƚĞƌŝƐƌĞŵŽǀĞĚĨƌŽŵƚŚĞďŽĚǇ͕ ƚŚĞƌĞĨŽƌĞƚŚĞďŽĚǇƐŚŽƵůĚďĞƐƚƌŽŶŐůǇ
ĞŶŐĂŐĞĚǁŚĞŶĚĞƐŝŐŶŝŶŐŝŶƚĞƌĂĐƟǀĞǁŽƌŬƐ
ŽŵƉƵƚĞƌĂĐƟǀŝƚǇƚĂŬĞƐƉůĂĐĞŽŶƐŵĂůůŝŶƚĞŐƌĂƚĞĚĐŝƌĐƵŝƚ͕ƚŚĞƌĞĨŽƌĞƚŚĞŚƵŵĂŶ
ĞŶĐŽƵŶƚĞƌƐŚŽƵůĚƚĂŬĞƉůĂĐĞŽŶŚƵŵĂŶƐĐĂůĞĚƉŚǇƐŝĐĂůŝŶƚĞƌĂĐƟŽŶ
dŚĞĐŽŵƉƵƚĞƌŝƐŽďũĞĐƟǀĞĂŶĚĚŝƐŝŶƚĞƌĞƐƚĞĚ͕ƚŚĞƌĞĨŽƌĞƚŚĞŝŶƚĞƌĂĐƟǀĞĞǆƉĞƌŝĞŶĐĞ
ƐŚŽƵůĚďĞŝŶƟŵĂƚĞ15
Input	  vs	  Output
DĞĚŝĂĂƌƟƐƚ'ŽůĂŶ>ĞǀŝŶĨŽĐƵƐĞƐǀĞƌǇŵƵĐŚŽŶŐĞƐƚƵƌĞĐĂƉƚƵƌŝŶŐƚĞĐŚŶŝƋƵĞƐ
when	  concerned	  with	  the	  input	  to	  a	  computer-­‐human	  orientated	  system.	  
,ĞĂƌŐƵĞƐƚŚĂƚƚŚĞƐǇƐƚĞŵŽĨŚŽǁƚŚĞŝŶƐƚƌƵŵĞŶƚǁŽƌŬƐƐŚŽƵůĚƉƌŽǀŝĚĞƚŚĞ
ŐƵŝĚĞůŝŶĞƐĨŽƌŚŽǁƚŚĞƉŚǇƐŝĐĂůŝŶƉƵƚƐŚŽƵůĚƚĂŬĞĨŽƌŵ͘dŚĞŐĞƐƚƵƌĞĐĂƉƚƵƌŝŶŐ
ƚĞĐŚŶŝƋƵĞƐŚĞƌĞĨĞƌƐƚŽƌĞĐŽƌĚƐĂŶĚƉůĂǇƐďĂĐŬĂƚĞŵƉŽƌĂůĐŽŵƉŽŶĞŶƚŽĨĂƵƐĞƌ Ɛ͛
ŵĂƌŬ͕ǁŚŝĐŚƉƌŽĚƵĐĞƐůŝǀĞůǇĂŶĚŽƌŐĂŶŝĐĂůůǇĂŶŝŵĂƚĞĚƌĞƐƵůƚƐ͕ĐƌĞĂƟŶŐĂƟŐŚƚ
ƌĞůĂƟŽŶƐŚŝƉďĞƚǁĞĞŶƚŚĞƵƐĞƌ Ɛ͛ŝŶƉƵƚĂŶĚƚŚĞƐǇƐƚĞŵ Ɛ͛ŽƵƚƉƵƚ͘dŚŝƐ͕ĂĐĐŽƌĚŝŶŐƚŽ
>ĞǀŝŶ͕ŚĂƐŝŵƉŽƌƚĂŶƚŝŵƉůŝĐĂƟŽŶƐĨŽƌƚŚĞƵƐĞƌ͕ ǁŚĞƌĞƚŚĞǇĂƌĞĚŝƌĞĐƚůǇŐƵŝĚŝŶŐŽƌ
directly	  controlling	  a	  display.
Interface
ZŽŬĞďǇŝĚĞŶƟĮĞƐƚŚĂƚƚŚĞŝŶƚĞƌĂĐƟǀĞŝŶƚĞƌĨĂĐĞŚĂƐƚŽĞŶĐŽŵƉĂƐƐƚŚĞĞŶƟƌĞǌŽŶĞ
ŽĨĞǆƉĞƌŝĞŶĐĞ͕ĂŵƵůƟĚŝŵĞŶƐŝŽŶĂůĞŶĐŽƵŶƚĞƌƚŚĂƚŝƐŶŽƚĨŽĐƵƐƐĞĚĂŶĚĚĞĮŶŝƚĞ͘
dŚĞůĂŶŐƵĂŐĞŽĨƚŚĞŝŶƚĞƌĨĂĐĞƐŚŽƵůĚďĞƵŶĐůĞĂƌŝŶŝƟĂůůǇ͕ďƵƚƌĞǀĞĂůĂŶĚĞǀŽůǀĞ
ƚŚƌŽƵŐŚĞǆƉůŽƌĂƟŽŶĂŶĚĞǆƉĞƌŝĞŶĐĞ͘/ŶĐŽŵƉĂƌŝƐŽŶ͕>ĞǀŝŶĞƐƚĂďůŝƐŚĞƐƚŚĂƚƚŚĞ
ŝŶƚĞƌĨĂĐĞƐŚŽƵůĚďĞƋƵŝĐŬůǇĂƉƉƌĞŚĞŶƐŝďůĞĂŶĚĂīŽƌĚŝŵŵĞĚŝĂƚĞůǇƐĂƟƐĨǇŝŶŐ
ƌĞƐƵůƚƐ͕ǇĞƚĂƚƚŚĞƐĂŵĞƟŵĞƉƌŽǀŝĚĞĂǁŝĚĞƌĂŶŐĞŽĨƉŽƐƐŝďůĞĞǆƉƌĞƐƐŝŽŶƐƚŽ
ŵĂƐƚĞƌŽǀĞƌƟŵĞ͘ŽƚŚĂƌƟƐƚƐĂƌĞŵĂƐƚĞƌƐŽĨŵŽƟŽŶƚƌĂĐŬŝŶŐĂŶĚŚĂǀĞƵƐĞĚŝƚ
ĞǆƚĞŶƐŝǀĞůǇŝŶƚŚĞŝƌǁŽƌŬ͕ĂůƚŚŽƵŐŚŝŶƋƵŝƚĞƐĞƉĂƌĂƚĞǁĂǇƐ͘dŚƌŽƵŐŚŽƵƚŚŝƐǁŽƌŬ
>ĞǀŝŶĞƐƚĂďůŝƐŚĞƐƚŚĞŵĞƚĂƉŚŽƌŽĨĂƉĂŝŶƚĞƌůǇŝŶƚĞƌĨĂĐĞ͕ŽŶĞǁŚĞƌĞĐŽŶƚĞŶƚĐĂŶ
ďĞƉĂŝŶƚĞĚ͕ŵĂŶŝƉƵůĂƚĞĚĂŶĚĚĞůĞƚĞĚŝŶĂĨƌĞĞĨŽƌŵŶŽŶͲĚŝĂŐƌĂŵŵĂƟĐĐŽŶƚĞǆƚ
;>ĞǀŝŶϮϬϬϬͿ͘dŚŝƐĨƌĞĞĨŽƌŵĐŽŶƚĞǆƚĞǆŝƐƚƐǁŝƚŚĂǀŝƐƵĂůŵĂƉƉŝŶŐƚŚĂƚĞƐĐŚĞǁƐ
ĐŽŶǀĞŶƟŽŶĂůŵĂƉƉŝŶŐƐĂŶĚŝŶƐƚĞĂĚƌĞůŝĞƐŽŶƚŚĞƵƐĞƌ Ɛ͛ƉĞƌĐĞƉƚƵĂůƐǇƐƚĞŵƚŽ
ŝŶƚƵŝƟǀĞůǇŝŶƚĞƌƉƌĞƚƚŚĞƐǇƐƚĞŵ Ɛ͛ƌƵůĞƐ͘/ƚŝƐƚŚĞƐĞƌƵůĞƐƚŚĂƚ>ĞǀŝŶĨŽĐƵƐĞƐŽŶŝŶ
the	  design	  of	  the	  performance	  system,	  rather	  than	  the	  physical	  design	  of	  the	  
ŝŶƚĞƌĨĂĐĞ͘/ŶďŽƚŚĐĂƐĞƐ͕ZŽŬĞďǇĂŶĚ>ĞǀŝŶĚĞƐĐƌŝďĞĂŶŝŶƚĞƌĨĂĐĞƚŚĂƚĐƌĞĂƚĞƐĂŶ
ŝŶƚƵŝƟǀĞĞǆƉĞƌŝĞŶĐĞďĞƚǁĞĞŶƚŚĞƐǇƐƚĞŵĂŶĚƚŚĞƵƐĞƌ͕ ĂĐŽŶƚĞǆƚƵĂůŝŶƚĞƌĨĂĐĞ͕
unlimited	  by	  space	  or	  scale.
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Figure	  18
^ĐŽƩ^ŶŝďďĞϮϬϬϯ
ĞĞƉtĂůůƐƐƟůů
Figure	  19
'ŽůĂŶ>ĞǀŝŶϮϬϬϳ
/ŶƚĞƌƐƟƟĂů&ƌĂŐŵĞŶƚWƌŽĐĞƐƐŽƌƐƟůů
Figure	  20
ĂǀŝĚZŽŬĞďǇϭϵϵϭ
Very	  Nervous	  System	  
17
Figure	  21
&ƌŝĞĚĞƌtĞŝƐƐϮϬϬϴ
DŽƌƚĂůŶŐŝŶĞƐƟůů
dŚŝƐƐĞĐƟŽŶǁŝůůĚŝƐĐƵƐƐƚŚĞƉĞƌĨŽƌŵĂŶĐĞƐĂƐĐŽŶƐƚƌƵĐƚĞĚďǇDĞĚŝĂƌƟƐƚ&ƌŝĞĚĞƌ
tĞŝƐƐĂŶĚĐŽůůĂďŽƌĂƚŽƌƐ͕ĐŽŵƉĂƌŝŶŐŝƚƚŽƚŚĞŐƵŝĚĞůŝŶĞƐƉƵƚĨŽƌǁĂƌĚďǇ'ŽůĂŶ
>ĞǀŝŶŝŶƌĞŐĂƌĚƐƚŽĂǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞŝŶƐƚƌƵŵĞŶƚĂƐŵĞŶƟŽŶĞĚŝŶƚŚĞƉƌĞǀŝŽƵƐ
ƐĞĐƟŽŶƐ͘ůƚŚŽƵŐŚtĞŝƐƐ Ɛ͛ƐŚŽǁƐĂƌĞƐƚĂŐĞƉĞƌĨŽƌŵĂŶĐĞƐ͕ƚŚĞĂŶĂůŽŐǇŝƐŵĂĚĞ
ƚŽĚĞŵŽŶƐƚƌĂƚĞŚŝƐƉĞƌĨŽƌŵĂŶĐĞƐĂƐŚĂǀŝŶŐĂůŽƚŽĨƐŝŵŝůĂƌŝƟĞƐƚŚĂƚƉŽƚĞŶƟĂůůǇ
ŝĚĞŶƟĨǇĂǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞƐǇƐƚĞŵ͘
Context
Most	  of	  Frieder	  Weiss’	  visual	  performances	  are	  focussed	  on	  dance	  performances,	  
where	  only	  the	  dancers	  are	  visible	  during	  the	  performance,	  and	  not	  the	  musician	  
ŽƌǀŝĚĞŽĂƌƟƐƚƐ͘dŚĞĚĂŶĐĞƌƐŽŶƚŚĞƐƚĂŐĞďĞĐŽŵĞƚŚĞĂĐƟǀĞĐŽŵƉŽŶĞŶƚ͕ĂƐƚŚĞǇ
interface	  with	  the	  visual	  system	  through	  the	  movements	  of	  their	  movements,	  
ĐƌĞĂƟŶŐƚŚĞǀŝƐƵĂůŝŵĂŐĞƌǇ͘tĞŝƐƐƵƐĞƐĐĂŵĞƌĂƚƌĂĐŬŝŶŐƚŽĨŽůůŽǁƚŚĞŵŽǀĞŵĞŶƚƐ
ŽĨƚŚĞĚĂŶĐĞƌƐ͕ǁŚĞƌĞŚĞŝƐĂďůĞƚŽƚƌĂĐŬƚŚĞƐƵďƚůĞǀĂƌŝĂƟŽŶƐŝŶŵŽǀĞŵĞŶƚƐĨƌŽŵ
ƚŚĞĚĂŶĐĞƌƐ͘dŚĞǀŝƐƵĂůƉƌŽũĞĐƟŽŶƐƚŚĂƚďĞĐŽŵĞƉĂƌƚŽĨƚŚĞƉĞƌĨŽƌŵĂŶĐĞĂƌĞ
ĐŽŶƚĞǆƚƵĂůŝƐĞĚƚŽƚŚĞĚĂŶĐĞƌ͕ ŝŶƐŽĚŽŝŶŐďĞĐŽŵŝŶŐĂĐŽŶǀĞƌƐĂƟŽŶďĞƚǁĞĞŶƚŚĞ
dancer,	  the	  space	  and	  the	  visuals	  imagery.	  The	  visuals	  are	  generally	  projected	  
ŽŶƚŽĂŶĚĂƌŽƵŶĚƚŚĞĚĂŶĐĞƌ͕ ŽĐĐƵƉǇŝŶŐƚŚĞǁŚŽůĞƐƉĂĐĞŽŶƐƚĂŐĞ͕ďƵƚŐĞŶĞƌĂƟŶŐ
a	  focal	  point	  around	  the	  performers.
/ŶƚĞƌĂĐƟǀŝƚǇ
Computer	  Vision	  traces	  the	  movements	  of	  the	  dancers,	  which	  in	  turn	  cues	  the	  
ǀŝƐƵĂůŝŵĂŐĞƌǇƚŚĂƚƚŚĞƌĞĨŽƌĞƌĞƐƉŽŶĚƐŇƵŝĚůǇƚŽƚŚĞďŽĚŝůǇŵŽǀĞŵĞŶƚƐŽĨƚŚĞ
ĚĂŶĐĞƌƐ͘tĞŝƐƐĚĞƐĐƌŝďĞƐƚŚŝƐŝŶƚĞƌĂĐƟŽŶĂƐĂŶĞŵĞƌŐŝŶŐĚŝĂůŽŐƵĞďĞƚǁĞĞŶ
ŵƵůƟƉůĞĨĂĐĞƚƐŽĨƚŚĞĚĂŶĐĞƌƐ͛ŝĚĞŶƟƚǇ͘dŚĞŝŶƚĞƌĂĐƟŽŶŝƐďĂƐĞĚŽŶĂƚĞŵƉŽƌĂů
and	  fragmented	  visual	  simultaneity	  through	  which	  the	  dancer	  can	  develop	  his	  
ĂĐƟŽŶƐ;tĞŝƐƐϮϬϬϲͿ͘/ŶĐŽŵƉĂƌŝƐŽŶ͕'ŽůĂŶ>ĞǀŝŶŶŽƚĞƐƚŚĂƚĂŶŝĚĞĂůǀŝƐƵĂů
instrument	  would	  provide	  the	  performer	  with	  visual	  dimensions	  that	  are	  
ĞǆƚƌĞŵĞůǇŵĂůůĞĂďůĞ;>ĞǀŝŶϮϬϬϬͿ͘dŚŝƐŵĂůůĞĂďŝůŝƚǇŝƐĞǀŝĚĞŶƚŝŶtĞŝƐƐ Ɛ͛ǁŽƌŬ͕
ǁŚĞƌĞƚŚĞǀŝƐƵĂůŝŵĂŐĞƌǇŚĂƐƚŽƌĞƐƉŽŶĚƚŽƋƵŝƚĞƐƉŽŶƚĂŶĞŽƵƐĂŶĚŽŌĞŶ
unrehearsed	  movements	  created	  by	  the	  dancer.
/ŶĞǆŚĂƵƐƟďŝůŝƚǇ
&ŽƌĂŶŝŶƐƚƌƵŵĞŶƚƚŽďĞƐƵĐĐĞƐƐĨƵů͕>ĞǀŝŶƐƚĂƚĞƐƚŚĂƚƚŚĞƌĞƐƵůƚƐŽĨƚŚĂƚ
ŝŶƐƚƌƵŵĞŶƚƐŚŽƵůĚďĞŝŶĞǆŚĂƵƐƟďůĞĂŶĚĞǆƚƌĞŵĞůǇǀĂƌŝĂďůĞ;>ĞǀŝŶϮϬϬͿ͘/ƚŵƵƐƚ
ďĞĂďůĞƚŽĂīŽƌĚŵĂŶǇĚŝīĞƌĞŶƚŬŝŶĚƐŽĨĐŽŵƉŽƐŝƟŽŶƐĂŶĚŵƵƐƚďĞƐĞŶƐŝƟǀĞƚŽ
Performance
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Figure	  22
Frieder	  Weiss	  2006
'ůŽǁƐƟůů
Figure	  23
Frieder	  Weiss	  2006
'ůŽǁƐƟůů
Figure	  24
Frieder	  Weiss	  2006
'ůŽǁƐƟůů
subtle	  features	  of	  a	  user’s	  performance.	  These	  results,	  as	  variable	  as	  they	  might	  
be,	  must	  be	  within	  the	  control	  of	  the	  performer,	  where	  the	  number	  of	  degrees	  
of	  freedom	  must	  be	  matched	  closely	  to	  the	  number	  of	  expressive	  controls	  
ĂǀĂŝůĂďůĞƚŽƚŚĞƵƐĞƌ͘ ^ƵĐŚƐƵďƚůĞĨĞĂƚƵƌĞƐĚĞƐĐƌŝďĞĚďǇ>ĞǀŝŶ͕ƚƌĂŶƐůĂƚĞĚŝƌĞĐƚůǇ
ƚŽƚŚĞŵŽǀĞŵĞŶƚƐŽĨƚŚĞĚĂŶĐĞƌ͘ dŚĞƐƵďƚůĞƟĞƐŶŽǁƉƌŽǀŝĚĞƚŚĞƉĞƌĨŽƌŵĞƌǁŝƚŚ
ĂŶĞǆĐĞƉƟŽŶĂůůĞǀĞůŽĨĐŽŶƚƌŽůĂŶĚĐĂŶƚŚĞƌĞĨŽƌĞƉƌŽǀŝĚĞĂŶĞǆƚƌĞŵĞůǇǀĂƌŝĂďůĞ
amount	  of	  results.	  Although	  the	  visual	  results	  can	  be	  somewhat	  predetermined,	  
ƚŚĞƌĞǁŝůůĂůǁĂǇƐďĞǀĂƌŝĂƟŽŶƐĚƵĞƚŽƚŚĞƐƵďƚůĞŝŶƉƵƚƐƌĞĐĞŝǀĞĚĨƌŽŵƚŚĞĂƌƟƐƚ͕
ĂƐƚŚĞƌĞĂƌĞƚŚĞƐĞƐƵďƚůĞŵŽǀĞŵĞŶƚǀĂƌŝĂƟŽŶƐĨƌŽŵƚŚĞĚĂŶĐĞƌƐŝŶtĞŝƐƐ Ɛ͛ǁŽƌŬ͘
dŚĞĂŶĂůŽŐǇŽĨƚŚĞĚĂŶĐĞƌĐĂŶŶŽǁďĞƵƐĞĚƚŽĚĞƐĐƌŝďĞĂƚǇƉĞŽĨŝŶƚĞƌĂĐƟŽŶ͕
ǁŚĞƌĞŝĨĚĞƐŝŐŶĞĚƚŚƌŽƵŐŚƚŚĞƐĞŐƵŝĚĞůŝŶĞƐƐĞƚĨŽƌƚŚďǇ>ĞǀŝŶ͕ĐĂŶƉƌŽǀŝĚĞ
ŝŶĞǆŚĂƵƐƟďůĞƌĞƐƵůƚƐ͘
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Figure	  25
&ƌŝĞĚĞƌtĞŝƐƐϮϬϬϴ
DŽƌƚĂůŶŐŝŶĞƐƟůů
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Figure	  26
ŶƟs:ϮϬϬϳDĂƉƉŝŶŐ&ĞƐƟǀĂů
ƵďĞDĂƉƉŝŶŐ/ŶƐƚĂůůĂƟŽŶ
WƌŽũĞĐƟŽŶDĂƉƉŝŶŐ͕ĂĨŽƌŵŽĨĂƵŐŵĞŶƚĞĚƌĞĂůŝƚǇ͕ ŝƐĐƌĞĂƚĞĚǁŚĞŶĂǀŝƌƚƵĂů
3-­‐dimensional	  scene	  is	  projected	  onto	  a	  matching	  physical	  3-­‐dimensional	  scene,	  
ŵĂƚĐŚŝŶŐƚŚĞĞǆĂĐƚŐĞŽŵĞƚƌǇĂŶĚƉĞƌƐƉĞĐƟǀĞ͘dŚĞŝůůƵƐŝŽŶĐƌĞĂƚĞĚ͕ŝƐƚŚĂƚĂůůƚŚĞ
ƉƌŽũĞĐƚĞĚƐƵƌĨĂĐĞƐƐĞĞŵƚŽďĞĂƚĐŽƌƌĞĐƚƉƌŽƉŽƌƟŽŶƐĨƌŽŵĂŶǇƉĞƌƉĞŶĚŝĐƵůĂƌ
point	  of	  view	  towards	  the	  surfaces.	  The	  visual	  imagery	  depends	  mainly	  on	  
ƚŚĞƉŚǇƐŝĐĂůƐĐĞŶĞĂŶĚƚŚĞƌĞĨŽƌĞWƌŽũĞĐƟŽŶDĂƉƉŝŶŐŚĂƐƚŚĞĂĚǀĂŶƚĂŐĞŽĨ
ďĞŝŶŐƋƵŝƚĞĂƐŝƚĞͲƐƉĞĐŝĮĐŵĞƚŚŽĚ͘dŚĞƐŝƚĞͲƐƉĞĐŝĮĐĐŚĂƌĂĐƚĞƌǁŝůůĂůůŽǁĞǀĞƌǇ
ŝŶƐƚĂůůĂƟŽŶƚŽŚĂǀĞĂǀĞƌǇƵŶŝƋƵĞĐŚĂƌĂĐƚĞƌ͘ ƐWƌŽũĞĐƟŶŐDĂƉƉŝŶŐŝƐĂƚƚŚŝƐƉŽŝŶƚ
ƐƟůůƋƵŝƚĞĂŶĞǁƉƌĂĐƟĐĞ͕ƚŚŝƐĚŝƐĐƵƐƐŝŽŶǁŝůůůĂƌŐĞůǇďĞďĂƐĞĚŽŶĞǆĂŵƉůĞƐƚŽ
illustrate	  certain	  topics	  and	  points	  that	  are	  made.
sŝƌƚƵĂůʹWŚǇƐŝĐĂůZĞůĂƟŽŶƐŚŝƉ
dŚĞĂŝŵŽĨƉƌŽũĞĐƟŽŶŵĂƉƉŝŶŐŝƐƚŽƌĞƉůŝĐĂƚĞĂƉŚǇƐŝĐĂůƐĐĞŶĞǁŝƚŚŝŶƚŚĞǀŝƌƚƵĂů͕
ŵŽĚŝĨǇŝƚ͕ĂŶĚƚŚĞŶƉƌŽũĞĐƚƚŚĞŵŽĚŝĮĞĚƐĐĞŶĞďĂĐŬŽŶƚŽƚŚĞƉŚǇƐŝĐĂůƐĐĞŶĞĂƐ
demonstrated	  in	  &ŝŐƵƌĞϮϳ͘ƐƚŚĞƐĐĞŶĞŝƐƉƌŽũĞĐƚĞĚďĂĐŬ͕ĞĂĐŚƐƵƌĨĂĐĞŽĨƚŚĞ
ƉŚǇƐŝĐĂůŐĞŽŵĞƚƌǇďĞĐŽŵĞƐĂƐĐƌĞĞŶŝŶŝƚƐŽǁŶƌŝŐŚƚ͘dŚŝƐƉƌŽǀŝĚĞƐƚŚĞĂƌƟƐƚǁŝƚŚ
ƚŚĞƉŽƐƐŝďŝůŝƚǇƚŽƉƌŽũĞĐƚŝŵĂŐĞƐŽŶƚŽǀĂƌǇŝŶŐƐƵƌĨĂĐĞƐĨƌŽŵŽŶůǇŽŶĞƉƌŽũĞĐƟŽŶ
ƐŽƵƌĐĞ͘ƐƚŚĞƉƌŽũĞĐƟŽŶďŽƵŶĚĂƌŝĞƐĂƌĞĚŝĐƚĂƚĞĚďǇƚŚĞĂĐƚƵĂůƉŚǇƐŝĐĂů
ŐĞŽŵĞƚƌǇŽĨƚŚĞƐĐĞŶĞ͕ƚŚĞĂƌƟƐƚŝƐĂďůĞƚŽĐƌĞĂƚĞĂŶŽƉƟĐĂůŝůůƵƐŝŽŶďǇĂůƚĞƌŝŶŐ
ƚŚĞŐĞŽŵĞƚƌǇŽĨƚŚĞǀŝƌƚƵĂůƐĐĞŶĞ͕ŝŶĞīĞĐƚ͕ŝůůƵƐŝǀĞůǇĂůƚĞƌŝŶŐƚŚĞƉŚǇƐŝĐĂůƐĐĞŶĞ
as	  well.
WƌŽũĞĐƟŽŶDĂƉƉŝŶŐ
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Figure	  27
VVVV
͚,ŽǁƚŽWƌŽũĞĐƚŽŶϯ'ĞŽŵĞƚƌǇ͛
In	  reality,	  as	  a	  person	  would	  move	  around	  a	  3-­‐Dimensional	  object,	  the	  
ƉĞƌƐƉĞĐƟǀĞĂŶĚǀŝƐŝďůĞƐƵƌĨĂĐĞƐǁŽƵůĚĐŚĂŶŐĞ͘/ĨƚŚĞƐƵƌĨĂĐĞƐĂƌĞƉƵƌĞůǇŵĂƉƉĞĚ
with	  graphical	  elements	  such	  as	  colours	  and	  borders,	  there	  is	  no	  issue	  in	  regards	  
ƚŽƉĞƌƐƉĞĐƟǀĞ͕ŚŽǁĞǀĞƌ͕ ŽŶĐĞƐŚĂĚŽǁƐĂŶĚůŝŐŚƟŶŐĂŶŐůĞƐĂƌĞŵĂƉƉĞĚ͕ƚŚĞ
viewer’s	  point	  of	  view	  becomes	  very	  important.	  This	  is	  demonstrated	  through	  the	  
ĞǆĂŵƉůĞƉƌŽǀŝĚĞĚŝŶ&ŝŐƵƌĞϮϴĂŶĚϮϵ͕ǁŚĞƌĞƚŚĞǀŝĞǁĞƌ Ɛ͛ĂŶŐůĞŝƐĐŽŵƉĞŶƐĂƚĞĚ
ĨŽƌŝŶƚŚĞĐŽŶƐƚƌƵĐƟŽŶŽĨƚŚĞƉƌŽũĞĐƚĞĚŝŵĂŐĞ͘
Content
dŚŝƐƉŽŝŶƚŽĨǀŝĞǁĐŽƌƌĞĐƟŽŶŝƐŽŌĞŶƐĞĞŶĂƐĂƵƐĞĨƵůƚĂĐƟĐ͕ĂƐŝƚƉƌŽǀŝĚĞƐƚŚĞ
ĂƌƟƐƚǁŝƚŚƚŚĞĂďŝůŝƚǇƚŽĐƌĞĂƚĞƉĞƌĐĞƉƟǀĞŝůůƵƐŝŽŶƐ͘ŶƟs:ʹsŝƐƵĂů>ĂďĞů
;ŶƟs:ϮϬϬϵͿ͕ŝƐŽŶĞŽĨƚŚĞŵĂŝŶƉƌŽƚĂŐŽŶŝƐƚƐŝŶĐƌĞĂƟŶŐƚŚŝƐƐƉĂƟĂůŝůůƵƐŝŽŶ͘
ƐĚĞƐĐƌŝďĞĚďǇƚŚĞŵƐĞůǀĞƐďǇŝŶƚƌŽĚƵĐƟŽŶ͕ƚŚĞŝƌĨŽĐƵƐŝƐŽŶƚŚĞƵƐĞŽĨ
ƉƌŽũĞĐƚĞĚůŝŐŚƚĂŶĚŝƚƐŝŶŇƵĞŶĐĞƐŽŶƚŚĞǀŝĞǁĞƌƐ͛ƉĞƌĐĞƉƟŽŶ͕ĐƌĞĂƟŶŐŝůůƵƐŝŽŶƐ
ƚŚĂƚĐŚĂůůĞŶŐĞƚŚĞĂƵĚŝĞŶĐĞƐ͛ƐĞŶƐĞƐ;ŶƟs:ϮϬϬϵͿ͘dŚĞƉĞƌĐĞƉƟǀĞŝůůƵƐŝŽŶĐĂŶ
ŶŽǁďĞĂǀĞƌǇƵƐĞĨƵůƚĞĐŚŶŝƋƵĞŝŶŐĞŶĞƌĂƟŶŐĂǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞ͘dŚĞĂĐƚƵĂů
ĐŽŶƚĞŶƚŝƐǀĞƌǇƐŝƚĞƐƉĞĐŝĮĐ͕ŐĞŶĞƌĂƚĞĚĨƌŽŵƚŚĞĂĐƚƵĂůƉŚǇƐŝĐĂůĞŶǀŝƌŽŶŵĞŶƚ
itself,	  providing	  a	  visual	  content	  beyond	  the	  purely	  graphical.	  The	  possibility	  also	  
ŽƉĞŶƐƵƉĨŽƌƚŚĞĂƌƟƐƚƚŽďĞƋƵŝƚĞŝŶǀŽůǀĞĚŝŶƚŚĞƉĞƌĨŽƌŵĂŶĐĞŵƵĐŚůŝŬĞƚŚĂƚŽĨ
an	  illusionist	  performer.
dŚĞĐŽŶƚĞŶƚŵĂŶĂŐĞĚŝŶƉƌŽũĞĐƟŽŶŵĂƉƉŝŶŐŝƐŶŽƚŐĞŶĞƌĂůůǇŐĞŶĞƌĂƚĞĚůŝǀĞ͕ďƵƚ
ĐŽŶƐŝƐƚƐŽĨƉƌĞͲƌĞĐŽƌĚĞĚĂŶŝŵĂƟŽŶƐƚŚĂƚĐĂŶďĞƚƌŝŐŐĞƌĞĚůŝǀĞďǇƚŚĞĂƌƟƐƚ͘dŚĞ
ĐŽŶƚĞŶƚƚŚĞƌĞĨŽƌĞƚĞŶĚƐƚŽǁĂƌĚƐĂǀĞƌǇŶĂƌƌĂƟǀĞŝŵĂŐĞƌǇ͘dŚĞŵŽƐƚƉŽƉƵůĂƌ
ĚĞŵĂŶĚĨŽƌƉƌŽũĞĐƟŽŶŵĂƉƉŝŶŐůŝĞƐŝŶďƵŝůĚŝŶŐƉƌŽũĞĐƟŽŶƐ͕ǁŚĞƌĞƚŚĞĂĐƚƵĂů
ŐĞŽŵĞƚƌǇŽĨƚŚĞďƵŝůĚŝŶŐƐĂƌĞƵƐĞĚƚŽĐƌĞĂƚĞŶĂƌƌĂƟǀĞŇŽǁŽĨŐƌĂƉŚŝĐĂůĂŶĚ
ĮůŵŝĐŝŵĂŐĞƌǇ͘dŚŝƐĮĞůĚŽĨǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞŝƐƚŚĞƌĞĨŽƌĞƐƟůůƋƵŝƚĞŽƉĞŶŝŶ
ƚŚĞĂƌĞĂƐŽĨŐĞŶĞƌĂƟŶŐůŝǀĞĂďƐƚƌĂĐƚƉĞƌĨŽƌŵĂŶĐĞďĂƐĞĚĐŽŶƚĞŶƚĂŶĚŝŶƚĞƌĂĐƟǀĞ
performability.23
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͚,ŽǁƚŽWƌŽũĞĐƚŽŶϯ'ĞŽŵĞƚƌǇ͛
/ůůƵƐƚƌĂƟŽŶŽĨWĞƌƐƉĞĐƟǀĞĐŽƌƌĞĐƟŽŶ
dŚŝƐĐŚĂƉƚĞƌĂŶĂůǇƐĞĚƚŚĞďĂĐŬŐƌŽƵŶĚĐŽŶƚĞǆƚǁŝƚŚŝŶǁŚŝĐŚƚŚŝƐƚŚĞƐŝƐŝƐƐŝƚƵĂƚĞĚ͘
It	  is	  evident	  from	  this	  analysis	  that	  visual-­‐music	  should	  be	  evaluated	  on	  its	  own	  
merits	  separate	  from	  such	  structures	  as	  put	  forth	  in	  music.	  The	  understanding	  
ŝƐƚŚĞƌĞƚŚĂƚǀŝƐƵĂůͲŵƵƐŝĐƉĞƌĨŽƌŵĂŶĐĞŝƐĂƐƉĂĐĞͲďĂƐĞĚĐŽŵƉŽƐŝƟŽŶƉĞƌĨŽƌŵĞĚ
ƚŚƌŽƵŐŚƟŵĞ͘,ŽǁĞǀĞƌďǇůŽŽŬŝŶŐĂƚĐŽŶƚĞŵƉŽƌĂƌǇǀŝƐƵĂůͲŵƵƐŝĐƐǇƐƚĞŵƐŝƚ
ŝƐĞǀŝĚĞŶƚƚŚĂƚĂƌĞŝŶǀĞƐƚŵĞŶƚŝŶƚŚĞƚǇƉĞŽĨŝŶƚĞƌĂĐƟŽŶƐƵƐĞĚŝŶƉƌĞͲĐŝŶĞŵĂ
ŝŶƐƚƌƵŵĞŶƚĂƟŽŶŝƐŶĞĞĚĞĚ͘dŚĞƉŽƐƐŝďŝůŝƚǇŝƐŽƉĞŶŶŽǁƚŽĐŽŵďŝŶĞƚŚĞůĂŶŐƵĂŐĞ
ĂŶĚĞīĞĐƟǀĞŶĞƐƐŽĨǀŝƐƵĂůͲŵƵƐŝĐĐŽŵƉŽƐŝƟŽŶƐĐŚĂŵƉŝŽŶĞĚďǇŵĞĚŝĂĂƌƟƐƚƐ
ƐƵĐŚĂƐ'ŽůĂŶ>ĞǀŝŶ͕ĂŶĚŝŶƚĞƌĂĐƟŽŶƚĞĐŚŶŝƋƵĞƐĞƐƚĂďůŝƐŚĞĚďǇƚŚĞƉƌĞͲĐŝŶĞŵĂ
ŝŶƐƚƌƵŵĞŶƚƐ͕ǁŝƚŚƉƌŽũĞĐƟŽŶŵĂƉƉŝŶŐŝŶƐƚĂůůĂƟŽŶƐĂƐƚŚĞǇƉƌŽǀŝĚĞĂŶĞǁ
paradigm	  for	  visual	  performances.
In	  the	  next	  chapter	  the	  discussion	  will	  contain	  experiments	  that	  I	  have	  carried	  
ŽƵƚŝŶƌĞůĂƟŽŶƚŽƚŚĞĐŽŶƚĞǆƚƵĂůĂŶĂůǇƐŝƐ͕ĨŽĐƵƐŝŶŐŽŶƌĞĐƌĞĂƟŶŐĂŶĚĂƉƉůǇŝŶŐ
ƐŽŵĞŽĨƚŚĞƉƌŝŶĐŝƉůĞƐŵĞŶƟŽŶĞĚŝŶƚŚĞƌĞƐĞĂƌĐŚ͘dŚĞĞǆƉĞƌŝŵĞŶƚƐǁŝůůĐŽŵďŝŶĞ͕
and	  isolate	  certain	  features,	  to	  truly	  understand	  and	  discover	  the	  process	  of	  
ŝŶƚƵŝƟǀĞǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞ͘
Summary
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Design	  
	  Experiments
Chapter	  3
Theremin
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dŚĞdŚĞƌĞŵŝŶĞǆƉĞƌŝŵĞŶƚǁĂƐƵŶĚĞƌƚĂŬĞŶĂƐĂĐŽůůĂďŽƌĂƟǀĞƉƌŽũĞĐƚǁŝƚŚ
Tammy	  Thompson,	  a	  musician,	  to	  gain	  an	  understanding	  of	  controllable	  
generated	  graphics	  through	  homage	  to	  pre-­‐cinema	  visual	  music	  instruments.	  
&ƌŽŵƚŚĞŝŶŝƟĂůƌĞƐĞĂƌĐŚŝŶƚŽǀŝƐƵĂůŵƵƐŝĐ͕ĂĨĞǁƐŬĞƚĐŚĞƐǁĞƌĞĚĞƌŝǀĞĚ͘dŚĞƐĞ
concepts	  were	  based	  on	  various	  layers	  of	  data	  and	  how	  they	  can	  possibly	  be	  
ŝŶƚĞƌƉƌĞƚĞĚĂƐǀŝƐƵĂůŵƵƐŝĐ͘>ŽŽŬŝŶŐĂƚƚŚĞƐƉĞĐŝĮĐŝŶƚĞƌĂĐƟŽŶŽĨƚŚĞƉƌĞͲĐŝŶĞŵĂ
ŝŶƐƚƌƵŵĞŶƚĂƟŽŶƐƵĐŚĂƐƚŚĞůĂǀŝůƵǆĂŶĚ>ƵŵŝŐƌĂƉŚ͕ŝƚŝƐĞǀŝĚĞŶƚƚŚĂƚƚŚĞ
ƉĞƌĨŽƌŵĞƌŵĂŝŶůǇƵƐĞĚƚǁŽŚĂŶĚƐƚŽŐĞŶĞƌĂƚĞƚŚĞĐŽŵƉŽƐŝƟŽŶ͘ƐŵĞŶƟŽŶĞĚ
previously	  the	  Clavilux	  is	  controlled	  by	  values	  that	  are	  dialed	  in	  through	  a	  remote	  
ĐŽŶƚƌŽů͕ǁŚŝůĞƚŚĞƵƐĞƌƉůĂĐŝŶŐƚŚĞŝƌŚĂŶĚƐŽŶƚŚĞƉƌŽũĞĐƟŽŶƐƵƌĨĂĐĞƉůĂǇƐƚŚĞ
>ƵŵŝŐƌĂƉŚ͘dŚĞdŚĞƌĞŵŝŶŝŶƐƚƌƵŵĞŶƚƵƐĞƐƚǁŽĂŶƚĞŶŶĂĞƚŽĚĞƚĞĐƚƚŚĞƉŽƐŝƟŽŶ
ŽĨƚŚĞƉĞƌĨŽƌŵĞƌƐŚĂŶĚƐŐĞŶĞƌĂƟŶŐǀĂƌŝĞĚĞůĞĐƚƌŽŶŝĐƐŝŐŶĂůƐ͘/ŶƚŚŝƐƌĞƐƉĞĐƚ
ƚŚĞdŚĞƌĞŵŝŶƐĞĞŵĞĚƚŚĞŵŽƐƚĂƉƉƌŽƉƌŝĂƚĞĂƐĂƐƚĂƌƟŶŐŝŶƚĞƌĨĂĐĞ͘hƐŝŶŐ
the	  principles	  established	  through	  pre-­‐cinema	  visual	  music	  instruments,	  the	  
ŵĞƚŚŽĚŽůŽŐǇƌĞƋƵŝƌĞƐĂŶŝŶƚĞƌĂĐƟŽŶďĂƐĞĚŽŶƵƐŝŶŐďŽƚŚŚĂŶĚƐŽĨƚŚĞƉĞƌĨŽƌŵĞƌ
to	  create	  and	  manipulate	  the	  visual	  content.	  
dŚĞŝŶŝƟĂůƉƌŽŐƌĞƐƐŝŽŶŽĨƚŚĞĞǆƉĞƌŝŵĞŶƚǁĂƐƚŽŐĞŶĞƌĂƚĞĐŽůŽƵƌĂƌĐŚŝƚĞĐƚƵƌĞ
through	  the	  use	  of	  the	  two	  streams	  of	  data.	  Colour	  architecture	  in	  this	  case	  
ƌĞĨĞƌƐƚŽƚŚĞďƵŝůĚŝŶŐ͕ůĂǇĞƌŝŶŐĂŶĚĐŽŵƉŽƐŝƟŽŶŽĨƚŚĞŇƵŝĚĐŽůŽƵƌƐĐĂƉĞƐ͘dŚĞ
ŝŶĨŽƌŵĂƟŽŶƌĞĐĞŝǀĞĚĨƌŽŵƚŚĞƉŝƚĐŚǀĂůƵĞƐŽĨƚŚĞdŚĞƌĞŵŝŶ͕ǁĂƐŵĂƉƉĞĚƚŽ
a	  colour	  scale	  derived	  from	  the	  research	  on	  how	  colours	  are	  mapped	  to	  the	  
musical	  scale	  (see	  Figure	  5)	  and	  the	  volume	  data	  received	  was	  translated	  to	  the	  
ďƌŝŐŚƚŶĞƐƐŽĨƚŚĞĐŽŵƉŽƐŝƟŽŶ͘ǀĞƌǇŵŽĚĞƐƚƐƚĂƌƚ͕ǇĞƚĂŐŽŽĚĨŽƵŶĚĂƟŽŶĂŶĚ
ƉůĂƞŽƌŵƚŽďƵŝůĚĨƌŽŵ͘&ƌŽŵŚĞƌĞǀŝƐƵĂůŵŽǀĞŵĞŶƚǁĂƐŝŶƚƌŽĚƵĐĞĚƚŚƌŽƵŐŚƚŚĞ
ƵƐĞŽĨĂƉƌŽƚŽƚǇƉĞƐŚĂƉĞŝŶƚŚĞĐĞŶƚƌĞŽĨƚŚĞĐŽŵƉŽƐŝƟŽŶ͕ǁŚŝĐŚŝƐĐŽŶƚƌŽůůĞĚŝŶ
ƐŚĂƉĞĂŶĚĐŽůŽƵƌƚŚƌŽƵŐŚƚŚĞƵƐĞŽĨƚŚĞƉŝƚĐŚĚĂƚĂ͘dŚŝƐŝŶŝƟĂůĐŽŵƉŽƐŝƟŽŶĐĂŶ
ŶŽǁďĞĐŽŶƐŝĚĞƌĞĚĂƐƚŚĞĨŽƵŶĚĂƟŽŶĂŶĚďĂƐĞĞǆƉƌĞƐƐŝŽŶŽĨƚŚĞŝŶƐƚƌƵŵĞŶƚ͕Žƌ
ŝƚƐ͞ƐƚĂƌƟŶŐƉŽŝŶƚ͘͟ 
dŚĞƐĞŝŶŝƟĂůŵŽǀĞŵĞŶƚƐĂƌĞũƵƐƚďĂƐŝĐŝŶƚĞƌƉƌĞƚĂƟŽŶƐŽĨƚǁŽƐƚƌĞĂŵƐŽĨ
ĚĂƚĂ͕ǁŚĞƌĞƚŚĞŵŽƐƚŝŶƚĞƌĞƐƟŶŐǁŽƌŬĐĂŶŶŽǁďĞŝŶƚƌŽĚƵĐĞĚƚŚƌŽƵŐŚƚŚĞ
ĐŽŵďŝŶĂƟŽŶŽĨƚŚĞƐĞƐƚƌĞĂŵƐ͘&ŝƌƐƚůǇ͕ ŵŽƌĞĞůĞŵĞŶƚƐĂƌĞŝŶƚƌŽĚƵĐĞĚƚŚĂƚ
compliment	  the	  tonal	  range,	  providing	  a	  means	  to	  compose;	  secondly	  a	  set	  
ŽĨĮůƚĞƌƐĐĂŶďĞĂƉƉůŝĞĚƚŽŵĂŶŝƉƵůĂƚĞƚŚĞĐŽŵƉŽƐŝƟŽŶ͘/ĨƚŚĞĐŽŵďŝŶĂƟŽŶŽĨ
ƚŚĞƉĞƌĨŽƌŵĞƌƐŚĂŶĚƐĂƌĞƚŚŽƵŐŚƚŽĨĂƐĂŶǆͬǇŐƌĂƉŚ͕ƚŚĞĐŽŵďŝŶĂƟŽŶƐŽĨĚĂƚĂ
Figure	  30
^ƚĂƌƟŶŐƉŽŝŶƚŽĨƚŚĞdŚĞƌĞŵŝŶƉƌŽũĞĐƚ
display
Figure	  31
^ƚĂƌƟŶŐƉŽŝŶƚŽĨƚŚĞdŚĞƌĞŵŝŶƉƌŽũĞĐƚ
ĚŝƐƉůĂǇǁŝƚŚďĂĐŬŐƌŽƵŶĚĐŽůŽƵƌĐŚĂŶŐĞĚ
Figure	  32
dŚĞƌĞŵŝŶƉƌŽũĞĐƚĚŝƐƉůĂǇǁŝƚŚƚǁŽĮůƚĞƌƐ
applied
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ƉŽŝŶƚƐĐĂŶďĞƐĞƚĂƐĐĞƌƚĂŝŶ͞ƚƌŝŐŐĞƌƉŽŝŶƚƐ͟ƚŚĂƚĐĂŶĂĐƟǀĂƚĞƐŝƚƵĂƟŽŶƐǁŝƚŚŝŶ
ƚŚĞĐŽŵƉŽƐŝƟŽŶ͘dŚĞƐĞƚƌŝŐŐĞƌƉŽŝŶƚƐĂƌĞƐĞƚƵƉƚŽďĞƋƵŝƚĞƌĞŐƵůĂƌ͕ ƐŽƚŚĂƚ
ĂŶĞǆƉĞƌŝĞŶĐĞĚƉĞƌĨŽƌŵĞƌĐĂŶŶĂǀŝŐĂƚĞƚŽƚŚĞŵƋƵŝƚĞĞĂƐŝůǇ͕ ǇĞƚƚŚĞǇĂƌĞƐƟůů
quite	  discoverable	  to	  the	  novice	  user.	  This	  layering	  shows	  the	  build	  up	  of	  the	  
ĐŽŵƉŽƐŝƟŽŶ͕ƚŚĞŝŶƚĞŶƐŝƚǇŽĨƚŚĞĐŽŵƉŽƐĞƌ͕ ĂŶĚƉƌŽǀŝĚĞƐĂŇƵŝĚǀŝƐƵĂůŵƵƐŝĐ
instrument.
Each	  hand	  can	  play	  individually	  providing	  basic	  instantaneous	  results,	  however	  
ĂƐƚŚĞƵƐĞƌďĞĐŽŵĞƐŵŽƌĞĞǆƉĞƌŝĞŶĐĞĚ͕ƚŚĞǇǁŝůůůĞĂƌŶƚŚĞĐŽŵďŝŶĂƟŽŶƐŽĨƚŚĞ
ƚǁŽŚĂŶĚƐƚŽƉƌŽĚƵĐĞŵƵĐŚŵŽƌĞŇƵŝĚ͕ƵŶŝƋƵĞĂŶĚŝŶƚĞƌĞƐƟŶŐƌĞƐƵůƚƐ͘&ƌŽŵ
ŚĞƌĞƚŚĞƌĞŝƐĂƉůĂƞŽƌŵĨƌŽŵǁŚŝĐŚƚŽďƵŝůĚĂǀŝƐƵĂůŵƵƐŝĐŝŶƐƚƌƵŵĞŶƚƚŽŶĂǀŝŐĂƚĞ
through	  the	  colour-­‐scapes.	  This	  template	  for	  gesture-­‐orientated	  sense	  of	  
ŝŵŵĞĚŝĂƚĞĐŽŶƚƌŽůƉƌŽǀŝĚĞƐĂŐƌĞĂƚďĂƐŝƐĨŽƌĂƐŽƉŚŝƐƟĐĂƚĞĚŵĞĂŶƐŽĨĐŽŶƚƌŽůůŝŶŐ
ŐĞŶĞƌĂƟǀĞǀŝƐƵĂůĐŽŶƚĞŶƚ͘
Figure	  33
'ƌĂƉŚŝŶĚŝĐĂƟŶŐƚŚĞǀĂƌŝŽƵƐƚƌŝŐŐĞƌƉŝŽŶƚƐ
within	  the	  data	  that	  is	  
provided	  by	  the	  theremin
Figure	  34	  -­‐	  39
sĂƌŝŽƵƐŝŶŝƟĂůƐŬĞƚĐŚĞƐƚŚĂƚǁĞƌĞƚĞƐƚĞĚĚƵƌŝŶŐƚŚĞďƵŝůĚƉŚĂƐĞŽĨƚŚĞdŚĞƌĞŵŝŶƉƌŽũĞĐƚ͘
EŽƚĞƚŚĞŝŶƚƌŽĚƵĐƟŽŶŽĨǀĂƌŝŽƵƐĐŽŵƉŽŶĞŶƚƐƚŽŝŶƚƌŽĚƵĐĞŵŽǀĞŵĞŶƚĂŶĚůĂǇĞƌƌŝŶŐŝŶƚŽ
ƚŚĞĐŽŵƉŽƐŝƟŽŶ
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  The	  Theremin	  controls	  the	  visual	  imagery	  through	  the	  created	  MaxMSP/
:ŝƩĞƌƉĂƚĐŚĂƐƐŚŽǁŶ͘dŚĞƌĞĐĞŝǀĞĚĚĂƚĂŝƐƐĞŶƚƚŽƚŚƌĞĞĂƌĞĂƐŽĨĐŽŶƚƌŽů͕ƚŚĞ
͚ďĂĐŬŐƌŽƵŶĚ͕͛ ƚŚĞ͚ĨŽĐĂůƉŽŝŶƚ͛ĂŶĚƚŚĞ͚ƚŚĞŵĞ͛ŽǀĞƌůĂǇƐ͘dŚĞďĂĐŬŐƌŽƵŶĚŝƐ
ƉƵƌĞůǇĂŚƵĞǀĂƌŝĂƟŽŶ͕ǁŚĞƌĞƚŚĞĨŽĐĂůƉŽŝŶƚŝƐƚŚĞďĂƐŝĐďĂĐŬŐƌŽƵŶĚƐŚĂƉĞƚŚĂƚ
ĐĂŶďĞŵĂŶŝƉƵůĂƚĞĚŝŶƐŝǌĞ͕ƐŚĂƉĞĂŶĚĐŽůŽƵƌƚŚƌŽƵŐŚƚŚĞdŚĞƌĞŵŝŶ͘&ƌŽŵŚĞƌĞ
ƚŚĞƚŚĞŵĞŽĨŝŶĚŝǀŝĚƵĂůƐƚƌĂŶĚƐĂƌĞůĂŝĚŽǀĞƌƚŚĞƚŽƉ͕ĐĂŶďĞƚƵƌŶĞĚŽŶĂŶĚŽī͕
ĂŶĚĐĂŶďĞǀĂƌŝĞĚŝŶƐŚĂƉĞĂŶĚƐŝǌĞ͘&ŝŶĂůůǇƚŚƌĞĞůĂǇĞƌƐŽĨĮůƚĞƌƐĐĂŶďĞĂƉƉůŝĞĚ
ƚŽƚŚĞĐŽŵƉŽƐŝƟŽŶ͘ƐƐŚŽǁŶŝŶ&ŝŐƵƌĞϯϯ͕ƚŚĞƐĞĮůƚĞƌƐĂƌĞĂĐƟǀĂƚĞĚďǇƚƌŝŐŐĞƌ
points,	  when	  certain	  x	  and	  y	  values	  are	  combined.
Figure	  40
dŚĞDĂǆD^Wͬ:ŝƩĞƌƉĂƚĐŚƚŚĂƚŝŶƚĞƌƉƌĞƚƐ
the	  data	  from	  the	  Theremin	  into	  the	  
ǀŝƐƵĂůŝƐĂƟŽŶƐ
Figure	  41
The	  internal	  patch	  within	  the	  main	  
DĂǆD^Wͬ:ŝƩĞƌƉĂƚĐŚƚŚĂƚĂĐƚƵĂƚĞƐƚŚĞ
individual	  layers	  of	  the	  themes.
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Figure	  42	  -­‐	  43
ŝĂŐƌĂŵƐŽƵƚůŝŶŝŶŐƚŚĞĐŽŶƐƚƌƵĐƟŽŶŽĨƚŚĞ
DĂǆD^Wͬ:ŝƩĞƌƉĂƚĐŚĞƐƌĞƐƉĞĐƟǀĞůǇ
Figure	  44,	  45,	  46
^ƟůůƐŚŽǁŝŶŐǀĂƌŝŽƵƐĮůƚĞƌƐďĞŝŶŐĂƉƉůŝĞĚ
ŽǀĞƌƚŚĞĐŽŵƉŽƐŝƟŽŶĚƵƌŝŶŐƚŚĞ
performance
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This	  project	  was	  completed	  with	  an	  experimental	  performance,	  conducted	  as	  
a	  silent	  visual-­‐music	  performance.	  The	  silent	  performance	  was	  a	  decision	  to	  
ƌĞƚƌĂĐĞďĂĐŬƚŽƚŚĞŽƌŝŐŝŶĂůĐŽŶŶĞĐƟŽŶǁŝƚŚƐǇŶĂĞƐƚŚĞƐŝĂ͕ǁŚĞƌĞƚŚĞĂƵĚŝĞŶĐĞ
ďĞĐŽŵĞƐƚŚĞƐǇŶĂĞƐƚŚĞƟĐŵĞĚŝƵŵ͕ƚƌĂŶƐůĂƟŶŐƚŚĞŝŵĂŐĞƌǇĂƐŵƵƐŝĐŽŶƚŚĞŝƌ
ŽǁŶ͘dŚŝƐƐǇŶĂĞƐƚŚĞƟĐĐŽŶŶĞĐƟŽŶŚŽǁĞǀĞƌĚŝĚŶŽƚƉƌŽǀĞƚŽďĞĂƐƐƵĐĐĞƐƐĨƵů
ĂŶĚĚŽĞƐŵŽǀĞƐůŝŐŚƚůǇĂǁĂǇĨƌŽŵƚŚĞŝŶƚĞŶƟŽŶƚŽƵƐĞƚŚŝƐƉĞƌĨŽƌŵĂŶĐĞ
methodology	  as	  a	  response	  to	  music.
Figure	  47	  -­‐	  52
^ƟůůƐĨƌŽŵƚŚĞƌĞŵŝŶƉĞƌĨŽƌŵĂŶĐĞ
32
33
dŚĞŝŶƚĞŶƚŽĨƚŚŝƐĞǆƉĞƌŝŵĞŶƚǁĂƐƚŽŐĞŶĞƌĂƚĞĂWƌŽũĞĐƟŽŶDĂƉƉŝŶŐŝůůƵƐŝŽŶ
that	  reveals	  and	  conceals	  physical	  space	  and	  geometry.	  The	  goal	  is	  to	  create	  a	  
ƉĞƌĐĞƉƟǀĞŝůůƵƐŝŽŶƉƵƌĞůǇƚŚƌŽƵŐŚƚŚĞƵƐĞŽĨƉƌŽũĞĐƚĞĚůŝŐŚƚĂŶĚƐŚĂĚŽǁ͘dŚĞ
experiment	  is	  set	  out	  to	  be	  minimalised	  and	  geometrically	  uncomplicated	  to	  
ĂǀŽŝĚƚŽŽŵĂŶǇĞǆƚĞƌŶĂůĨĂĐƚŽƌƐŝŶŇƵĞŶĐŝŶŐƚŚĞƌĞƐƵůƚ͘
WƌŽũĞĐƟŽŶŽŶƚĞŶƚ
dŚĞĐŽŶƚĞŶƚŝŶƚŚĞĮƌƐƚĞǆƉĞƌŝŵĞŶƚŝƐŐĞŶĞƌĂƚĞĚƚŚƌŽƵŐŚƚŚĞŵĂŶŝƉƵůĂƟŽŶŽĨ
physical	  space	  through	  the	  use	  of	  projected	  virtual	  spaces.	  A	  virtual	  match	  of	  
ƚŚĞƉŚǇƐŝĐĂůƐƉĂĐĞŝƐƉƌŽũĞĐƚĞĚďĂĐŬŽŶƚŽƚŚĞƉŚǇƐŝĐĂůƐƉĂĐĞ͕ĐƌĞĂƟŶŐĂƐƉĂƟĂů
ĨĞĞĚďĂĐŬůŽŽƉ͘ǀŝƌƚƵĂůůŝŐŚƚƐŽƵƌĐĞŝƐƚŚĞŶƵƐĞĚƚŽŶĂǀŝŐĂƚĞƚŚĞƐƉĂĐĞ͕ƌĞǀĞĂůŝŶŐ
content	  such	  as	  shadows	  and	  volumes	  that	  do	  not	  in	  fact	  exist	  in	  the	  physical	  
ƐƉĂĐĞĐƌĞĂƟŶŐĂƉĞƌĐĞƉƟǀĞŝůůƵƐŝŽŶƚŽƚŚĞǀŝĞǁĞƌ͘ dŚĞŵĂŝŶƐƵĐĐĞƐƐŝŶƚŚŝƐŝůůƵƐŝŽŶ
ŝƐƚŚĞƵƐĞŽĨůŝŐŚƚĂŶĚƐŚĂĚŽǁ͕ǁŚŝĐŚƚƌŝĐŬƐƚŚĞǀŝĞǁĞƌ Ɛ͛ĞǇĞƐŝŶƚŽďĞůŝĞǀŝŶŐĂŶĚ
ƐĞĞŝŶŐǁŚĂƚŝƐŶŽƚƌĞĂů͕ǇĞƚƐƟůůĞǆŝƐƟŶŐŝŶƚŚĞƌĞĂůŵŽĨƚŚĞƉŚǇƐŝĐĂůƐƉĂĐĞ͘
Space
The	  content	  created	  can	  now	  start	  to	  reveal	  and	  conceal	  space.	  In	  other	  words,	  
the	  virtual	  space	  creates	  the	  illusion	  of	  physical	  space	  and	  surfaces.	  This	  is	  
ĂĐŚŝĞǀĞĚƚŚƌŽƵŐŚƉƌŽũĞĐƟŶŐĨĂŬĞƐŚĂĚŽǁƐ͕ĨĂŬĞĐĂǀŝƟĞƐ͕ƐŽůŝĚƐƚŚĂƚĂƌĞƉƵƌĞůǇ
light	  illusions	  and	  surfaces	  that	  seem	  translucent	  but	  are	  not.	  The	  physical	  space,	  
alongside	  the	  projected	  content,	  becomes	  a	  system	  of	  illusion,	  where	  the	  virtual	  
ĐĂŶĐŚĂŶŐĞƚŚĞƉĞƌĐĞƉƟŽŶŽĨƚŚĞƉŚǇƐŝĐĂů͕ĚŝƐƚŽƌƟŶŐƚŚĞǀŝĞǁĞƌ Ɛ͛ƉƌĞĐŽŶĐĞƉƟŽŶ
of	  what	  is	  meant	  to	  occur.
WƌŽũĞĐƟŽŶDĂƉƉŝŶŐǆƉĞƌŝŵĞŶƚϭ
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Figure	  53	  -­‐	  60
^ƟůůƐĨƌŽŵǀĂƌŝŽƵƐŵĂƉƉŝŶŐĞǆƉĞƌŝŵĞŶƚƐ͕
ĐƌĞĂƟŶŐŝůůƵƐŝŽŶŝƐƟĐƐƉĂĐĞ͕ƐƵĐŚĂƐĨĂŬĞ
ƐŚĂĚŽǁƐ͕ĨĂŬĞĐĂǀŝƟĞƐ͕ĂŶĚĨĂŬĞƐŽůŝĚƐ
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dŚĞŝŶƚĞŶƚŽĨƚŚĞƐĞĐŽŶĚĞǆƉĞƌŝŵĞŶƚƚĂŬĞƐĨƵƌƚŚĞƌƚŚĞŝĚĞĂŽĨŐĞŶĞƌĂƟŶŐĐŽŶƚĞŶƚ
ƚŚƌŽƵŐŚƚŚĞƵƐĞŽĨƐƉĂƟĂůĨĞĞĚďĂĐŬ͘dŚĞŝůůƵƐŝŽŶŽĨƐƉĂĐĞŝƐĐƌĞĂƚĞĚƚŚƌŽƵŐŚƚŚĞ
ƉƌŽũĞĐƟŽŶŽĨǀŝƌƚƵĂůƐƉĂĐĞ͕ƌĂƚŚĞƌƚŚĂŶƚŚĞĐŽŶƐƚƌƵĐƟŽŶŽĨƉŚǇƐŝĐĂůŐĞŽŵĞƚƌǇĂƐ
ŝŶWƌŽũĞĐƟŽŶǆƉĞƌŝŵĞŶƚϭ͘dŚŝƐŝƐƚĂŬĞŶĨƵƌƚŚĞƌƚŽŚĂǀĞƚŚĞĂĐƚƵĂůĨĞĞĚďĂĐŬůŽŽƉ
sculpt	  the	  illusive	  space.	  
WƌŽũĞĐƟŽŶŽŶƚĞŶƚ
The	  scene	  is	  created	  from	  only	  two	  elements,	  two	  virtual	  pillars	  that	  separate	  the	  
three	  screens.	  These	  are	  projected	  elements,	  created	  again	  as	  an	  illusion,	  but	  this	  
ƟŵĞǁŝƚŚŽƵƚƚŚĞĂĚĚŝƟŽŶŽĨĂŶǇƉŚǇƐŝĐĂůĞůĞŵĞŶƚƐ͘dŚĞƐĐĞŶĞŝƐƚŚĞŶƌĞĐŽƌĚĞĚ
through	  a	  camera	  and	  projected	  onto	  the	  actual	  physical	  planes.	  A	  camera	  
ƌĞĐŽƌĚƐƚŚŝƐƉƌŽũĞĐƟŽŶĂŶĚƚŚŝƐƌĞĐŽƌĚŝŶŐŝŶƚƵƌŶŝƐƉƌŽũĞĐƚĞĚĂŐĂŝŶ͘dŚŝƐŝƐǀĞƌǇ
ŵƵĐŚĂŶŽƌŵĂůĨĞĞĚďĂĐŬůŽŽƉ͕ǁŚĞƌĞĐŽŶƚĞŶƚŝƐŐĞŶĞƌĂƚĞĚĨƌŽŵĚƵƉůŝĐĂƟŶŐ
ƚŚĞƐĐĞŶĞŽǀĞƌĂŶĚŽǀĞƌ͕ ƌĂƚŚĞƌƚŚĂŶƚǁŽƐŝŵŝůĂƌƐĐĞŶĞƐŵĞƌĞůǇƌĞƉƌĞƐĞŶƟŶŐ
ĨĞĞĚďĂĐŬĂƐŝŶƚŚĞǆƉĞƌŝŵĞŶƚϭ͘dŚĞƉŚĞŶŽŵĞŶŽŶĚŝīĞƌƐŝŶƚŚŝƐĐĂƐĞĂƐƚŚĞ
ƉƌŽũĞĐƟŽŶƐĂƌĞŵĂƉƉĞĚƚŽƚŚĞŐĞŽŵĞƚƌǇŽĨƚŚĞƐƉĂĐĞ͕ǁŚŝĐŚŵĞĂŶƐƚŚĞĨĞĞĚďĂĐŬ
loop	  not	  only	  incorporates	  the	  visual	  content	  but	  also	  the	  physical	  geometry.	  
EŽǁƚŚĞƐƉĂĐĞďĞĐŽŵĞƐƉĂƌƚŽĨƚŚĞĨĞĞĚďĂĐŬůŽŽƉ͕ƌĂƚŚĞƌƚŚĂŶƉƵƌĞůǇďĞŝŶŐ
ŝĚĞŶƟĮĞĚďǇƚŚĞĨĞĞĚďĂĐŬ͕ĂŶĚƚŚĞƌĞĨŽƌĞƚŚĞƐƉĂƟĂůĨĞĞĚďĂĐŬ͕ďŽƚŚǀŝƌƚƵĂůĂŶĚ
physical,	  becomes	  the	  content	  generator.
/ŶƚĞƌĂĐƟŽŶ
ƐƚŚĞŽǀĞƌĂůůĐŽŵƉŽƐŝƟŽŶŝƐĐƌĞĂƚĞĚƚŚƌŽƵŐŚǀŝƐƵĂůĨĞĞĚďĂĐŬ͕ƚŚĞŵĂŝŶ
ŝŶƚĞƌĂĐƟŽŶƚŽŐĞŶĞƌĂƚĞŵŽǀĞŵĞŶƚŝƐƚŚĞĐĂŵĞƌĂŚĞůĚďǇƚŚĞƉĞƌĨŽƌŵĞƌ͕ ǁŚŝĐŚ
ƉƌŽǀŝĚĞƐƚŚĞŵĞĂŶƐƚŽĐƌĞĂƚĞƚŚĞĨĞĞĚďĂĐŬůŽŽƉ͘dŚĞĐĂŵĞƌĂƚŚĞƌĞĨŽƌĞŽīĞƌƐ
ƚŚĞďĞƐƚƚŽŽůĨŽƌŝŶƚĞƌĂĐƟŽŶǁŝƚŚƚŚĞůŽŽƉĂŶĚĐŽŵƉŽƐŝƟŽŶ͕ĂƐŝƚĐĂŶǀĂƌǇŝŶ
ƉĂŶ͕ǌŽŽŵĂŶĚƌŽƚĂƟŽŶ͘dŚĞĐĂŵĞƌĂŝƐĂůƐŽĂǀĞƌǇŝŶƚƵŝƟǀĞƚŽŽůƚŚĂƚŝƐĞĂƐŝůǇ
ƵŶĚĞƌƐƚŽŽĚĂƐĂƉƌŽĐĞƐƐŽĨŶĂǀŝŐĂƟŽŶ͘WƵƌĞůǇďǇŵĂŶŝƉƵůĂƟŶŐƚŚĞĐĂŵĞƌĂ;ŝŶ
a	  sense	  performing	  with	  it)	  gives	  the	  user	  the	  ability	  to	  create	  a	  big	  variety	  of	  
ĐŽŶƚĞŶƚĂŶĚƐƉĂƟĂůƌĞƐƵůƚƐ͕ƚŚƌŽƵŐŚƚŚĞƉƌŽĐĞƐƐŽĨ͚ƐƉĂƟĂůŶĂǀŝŐĂƟŽŶ͛͘
Space
dŚĞǀŝƌƚƵĂůƐƉĂĐĞĐƌĞĂƚĞĚĨƌŽŵƚŚĞĨĞĞĚďĂĐŬůŽŽƉ͕ŵŽǀĞƐƚŚĞĂƩĞŶƟŽŶĂǁĂǇ
from	  the	  physical	  space	  and	  creates	  the	  illusion	  of	  much	  larger	  and	  more	  
complex	  spaces.	  In	  other	  words	  this	  virtual	  space	  deconstructs	  the	  physical	  
ƐƉĂĐĞ͕ŐĞŶĞƌĂƟŶŐĂŶĞǁƐĞŶƐĞŽĨƐƉĂĐĞ͕ĂŶŝůůƵƐŝŽŶŝƐƟĐƐƉĂĐĞ͘dŚŝƐŝůůƵƐŝŽŶŝƐƟĐ
WƌŽũĞĐƟŽŶDĂƉƉŝŶŐǆƉĞƌŝŵĞŶƚϮ
36
Figure	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^ƟůůƐĨƌŽŵǀĂƌŝŽƵƐĨĞĞĚďĂĐŬĞǆƉĞƌŝŵĞŶƚƐ͕
ǁŝƚŚƚŚĞĨŽĐƵƐŽŶŐĞŶĞƌĂƟŶŐŝůůƵƐŝŽŶŝƐƟĐ
spaces
ƐƉĂĐĞ͕ĐĂŶĂůƐŽďĞĞůĂďŽƌĂƚĞĚĂƐƚŚĞƉƌŽũĞĐƟŽŶŵĂƉƉŝŶŐƐƉĂĐĞŽƌƚŚĞĂƵŐŵĞŶƚĞĚ
space,	  it	  is	  neither	  completely	  virtual	  nor	  completely	  physical,	  yet	  acts	  in	  unison	  
ƚŽŐĞŶĞƌĂƚĞƚŚĞƐƉĂƟĂůŝůůƵƐŝŽŶ͘
37
Figure	  69
ŝĂŐƌĂŵŝůůƵƐƚƌĂƟŶŐƚŚĞƵƐĞŽĨĨĞĞĚďĂĐŬĂƐƚŚĞĐŽŶƚĞŶƚĐƌĞĂƚŽƌ
sŝĚĞŽ^ŝŐŶĂůŽĨĞŶƟƌĞƐƉĂĐĞ
sŝĚĞŽ^ŝŐŶĂůƉƌŽũĞĐƚĞĚĞŶƟƌĞůǇ
on	  each	  screen	  individually
38
39
WƌŽũĞĐƟŽŶDĂƉƉŝŶŐǆƉĞƌŝŵĞŶƚϯ
/ŶƚŚŝƐƚŚŝƌĚĞǆƉĞƌŝŵĞŶƚƚŚĞĂŝŵǁĂƐƚŽƵƐĞŐƌĂƉŚŝĐĂůĂŶŝŵĂƟŽŶƚŽƌĞǀĞĂůƚŚĞ
ƉŚǇƐŝĐĂůƐƉĂĐĞƌĂƚŚĞƌƚŚĂŶĐŽŶĐĞĂůŝƚ͘ǀŝƌƚƵĂůƐĐĞŶĞŝƐĐƌĞĂƚĞĚŝĚĞŶƟĐĂůƚŽƚŚĞ
ƉŚǇƐŝĐĂůƐƉĂĐĞ͕ĂŶĚƚŚĞŶƚŚĞǀŝƌƚƵĂůƐƉĂĐĞŝƐƉƌŽũĞĐƚĞĚďĂĐŬŽŶƚŽƚŚĞƉŚǇƐŝĐĂů
ƐƉĂĐĞ͕ŽŶĐĞĂŐĂŝŶĐƌĞĂƟŶŐĂĨĞĞĚďĂĐŬůŽŽƉŽĨƐƉĂĐĞƐ͘dŚŝƐĞǆƉĞƌŝŵĞŶƚĐŽŵďŝŶĞƐ
ƚŚĞƵƐĞŽĨƚŚĞƉŚǇƐŝĐĂůŐĞŽŵĞƚƌǇŽĨWƌŽũĞĐƟŽŶDĂƉƉŝŶŐǆƉĞƌŝŵĞŶƚϭĂŶĚƚŚĞ
ƵƐĞŽĨĐĂŵĞƌĂĐŽŶƚƌŽůŝŶWƌŽũĞĐƟŽŶDĂƉƉŝŶŐǆƉĞƌŝŵĞŶƚϮǁŝƚŚĂĨŽĐƵƐŵŽƌĞŽŶ
graphical	  content	  rather	  than	  light	  and	  shadows.
WƌŽũĞĐƟŽŶŽŶƚĞŶƚ
/ŶƚŚŝƐƚĞƐƚƚŚĞĐĂŵĞƌĂŝƐǀŝƌƚƵĂů͕ĞǆŝƐƟŶŐŝŶƚŚĞǀŝƌƚƵĂůƐƉĂĐĞ͕ĐƌĞĂƟŶŐĂŶŝŶƚĞƌŶĂů
ůŽŽƉŽĨƐƉĂĐĞƐ͘'ĞŽŵĞƚƌŝĐĂůůǇŝĚĞŶƟĐĂůƉŚǇƐŝĐĂůĂŶĚǀŝƌƚƵĂůƐĐĞŶĞƐǁĞƌĞĐƌĞĂƚĞĚ͘
This	  geometry	  was	  then	  revealed	  through	  a	  graphical	  component	  that	  highlights	  
the	  edges	  of	  the	  geometry.	  In	  this	  experiment	  a	  virtual	  camera	  is	  used	  in	  the	  
virtual	  3-­‐Dimensional	  environment	  instead	  of	  a	  real	  camera.	  This	  feed	  from	  
ƚŚĞǀŝƌƚƵĂůĐĂŵĞƌĂŝƐĨĞĚďĂĐŬŝŶƚŽƚŚĞƉƌŽũĞĐƟŽŶŽŶƚŽĞĂĐŚŝŶĚŝǀŝĚƵĂůƐƵƌĨĂĐĞ͕
ĐƌĞĂƟŶŐĂŶŝŶƚĞƌŶĂůĨĞĞĚďĂĐŬůŽŽƉ͘&ůƵŝĚůǇŐĞŶĞƌĂƚĞĚĐŽŶƚĞŶƚŝƐĐƌĞĂƚĞĚƉƵƌĞůǇ
ĨŽƌŵĞĚďǇƚŚĞƐƉĂĐĞƐĂŶĚƚŚĞƌĞĨŽƌĞŵĂƉƉĞĚƉĞƌĨĞĐƚůǇƚŽƚŚĞƉĞƌƐƉĞĐƟǀĞŽĨƚŚĞ
ƉŚǇƐŝĐĂůƉƌŽũĞĐƟŽŶƐƉĂĐĞ͘
Space
ŶŝŵĂƟŽŶƐĂƌĞĐƌĞĂƚĞĚŝŶƚŚĞƐĞĞǆĂŵƉůĞƐƚŚĂƚƐŝŵƉůǇƌĞǀĞĂůƚŚĞŐĞŽŵĞƚƌǇŽĨƚŚĞ
physical	  space,	  i.e.	  the	  edges	  or	  surfaces	  of	  the	  boxes.	  This,	  projected	  onto	  the	  
physical	  space,	  creates	  this	  augmented	  space,	  which	  is	  set	  to	  be	  visually	  illusive,	  
ŽŶůǇƌĞǀĞĂůŝŶŐĐĞƌƚĂŝŶƉĂƌƚƐŽĨƚŚĞŐĞŽŵĞƚƌǇ͘dŚĞĂƵŐŵĞŶƚĞĚƐƉĂĐĞ͕ŽƌƉƌŽũĞĐƟŽŶ
ŵĂƉƉŝŶŐƐƉĂĐĞǁŚŝĐŚŝƐƚŚĞĐŽŵďŝŶĂƟŽŶŽĨǀŝƌƚƵĂůĂŶĚƉŚǇƐŝĐĂůƐƉĂĐĞ͕ĂŶĚĐĂŶ
now	  be	  considered	  an	  illusion.	  This	  opens	  up	  the	  opportunity	  to	  create	  content	  
ĨŽƌĂƉĞƌĨŽƌŵĂŶĐĞƉƵƌĞůǇďĂƐĞĚŽŶƌĞǀĞĂůŝŶŐƚŚĞƐƉĂĐĞƐ͘dŚĞĂŶŝŵĂƟŽŶĐƌĞĂƚĞĚ
ĨƌŽŵƚŚĞĨĞĞĚďĂĐŬ͕ƉƌŽũĞĐƟŽŶŵĂƉƐŽǀĞƌƚŚĞƉŚǇƐŝĐĂůŐĞŽŵĞƚƌǇ͕ ŐĞŶĞƌĂƟŶŐ
physical	  and	  virtual	  3-­‐dimensional	  content.	  
/ŶƚĞƌĂĐƟŽŶ
ǇĐƌĞĂƟŶŐĂǀŝƌƚƵĂůĐĂŵĞƌĂŝŶƚŚĞǀŝƌƚƵĂůϯͲŝŵĞŶƐŝŽŶĂůĞŶǀŝƌŽŶŵĞŶƚ͕ƚŚĞ
ƐǇƐƚĞŵĐĂŶŽīĞƌƚŚĞƵƐĞƌĂŶĞǁĨŽƌŵŽĨŝŶƚĞƌĂĐƟŽŶǁŝƚŚƚŚĞŝůůƵƐŝŽŶ͘/ŶƚŚĞ
ůĂƩĞƌĞǆĂŵƉůĞŽĨƚŚŝƐĞǆƉĞƌŝŵĞŶƚ͕ƚǁŽEŝŶƚĞŶĚŽtŝŝͲƌĞŵŽƚĞƐ;ŚƩƉ͗ͬͬǁǁǁ͘
nintendo.com/wii)	  are	  coupled	  to	  the	  system	  as	  an	  interface,	  one	  that	  controls	  
ƚŚĞǀŝƌƚƵĂůĐĂŵĞƌĂ͕ĂŶĚŽŶĞƚŚĂƚĐŽŶƚƌŽůƐƚŚĞ͚ƌĞǀĞĂůŝŶŐ͛ĂŶŝŵĂƟŽŶ͘dŚĞƵƐĞƌ 40
Figure	  70	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^ƟůůƐĨƌŽŵǀĂƌŝŽƵƐŝŶƚĞƌĂĐƟŽŶĞǆƉĞƌŝŵĞŶƚƐ
at	  small	  scale	  with	  the	  use	  of	  the	  Nintendo	  
Wii	  remote
Figure	  74	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  77
^ƟůůƐĨƌŽŵǀĂƌŝŽƵƐŝŶƚĞƌĂĐƟŽŶĞǆƉĞƌŝŵĞŶƚƐ
at	  large	  scale	  with	  the	  use	  of	  two	  Nintendo	  
Wii	  remotes
ŶŽǁŚĂƐƚŚĞĂďŝůŝƚǇƚŽŵĂŬĞƚŚĞĚĞĐŝƐŝŽŶĂďŽƵƚǁŚĂƚŐĞŽŵĞƚƌǇŝƐƌĞǀĞĂůĞĚǁŝƚŚ
ŽŶĞŚĂŶĚ͕ǁŚŝůĞŝŶƚĞƌƉƌĞƟŶŐƚŚĂƚŐĞŽŵĞƚƌǇǁŝƚŚƚŚĞĐŽŶƚƌŽůůĞƌŝŶƚŚĞŽƚŚĞƌ͘ dŚŝƐ
ĐŽŵďŝŶĂƟŽŶĐĂŶďĞƐĞĞŶĂƐĂŶŝŶƚĞƌĂĐƟŽŶƚŚĂƚĞǆƉůŽƌĞƐƐƉĂĐĞƚŽŐĞŶĞƌĂƚĞǀŝƐƵĂů
music	  content.	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  126
^ƟůůƐĨƌŽŵǀĂƌŝŽƵƐŝŶƚĞƌĂĐƟŽŶ
experiments
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The	  success	  of	  the	  Theremin	  experiment	  lies	  in	  the	  understanding	  of	  gesture	  
orientated	  control	  of	  visual	  imagery	  and	  the	  complex	  results	  of	  how	  the	  
ŐĞƐƚƵƌĞƐǁŽƌŬŝŶĐŽŵďŝŶĂƟŽŶ͘/ƚƉƌŽǀŝĚĞƐƚŚĞƵƐĞƌǁŝƚŚŇƵŝĚŵŽǀĞŵĞŶƚƐĂŶĚ
ĐŽŵďŝŶĂƟŽŶƐ͕ǇĞƚƚŚĞƵƐĞƌŝƐĂůǁĂǇƐĨƵůůǇŝŶĐŽŶƚƌŽůĂŶĚĂǁĂƌĞŽĨƚŚĞŵŽǀĞŵĞŶƚ
ƚŚƌŽƵŐŚŽƵƚƚŚĞĐŽŵƉŽƐŝƟŽŶ͘dŚĞƉƌŽũĞĐƟŽŶŵĂƉƉŝŶŐƚĞĐŚŶŝƋƵĞŝŶƚŚĞůĂƩĞƌ
ĞǆƉĞƌŝŵĞŶƚƐŚĂƐŝƚƐƐƵĐĐĞƐƐŝŶƚŚĞƉŽƐƐŝďŝůŝƚǇŽĨŐĞŶĞƌĂƟŶŐŝůůƵƐŝŽŶŝƐƟĐƐŝƚƵĂƟŽŶƐ͕
created	  by	  revealing	  and	  concealing	  certain	  physical	  geometries.	  Using	  the	  
ƐƉĂƟĂůĨĞĞĚďĂĐŬŽŶƚŽƉŽĨƚŚŝƐŝůůƵƐŝŽŶŶŽƚŽŶůǇĞŶŚĂŶĐĞƐƚŚĞŝůůƵƐŝŽŶŝƚƐĞůĨďƵƚ
also	  generated	  moving	  graphical	  content,	  and	  provided	  a	  strong	  secondary	  
ĐŽŵƉŽŶĞŶƚƚŚĂƚĐĂŶďĞƵƟůŝǌĞĚŝŶĂƉĞƌĨŽƌŵĂŶĐĞƐŝƚƵĂƟŽŶ͘dŚĞŝŶƚĞƌĂĐƟŽŶĐĂŶ
ŶŽǁďĞƐĞĞŶĂƐŝŶŝƟĂƟŽŶĂŶĚŶĂǀŝŐĂƟŽŶ͕ƌĞƐƉĞĐƟǀĞůǇĂĚĚƌĞƐƐŝŶŐƚŚĞĐŽŶƚĞŶƚ
ĂŶĚƚŚĞĨĞĞĚďĂĐŬŝůůƵƐŝŽŶ͕ǁŚĞƌĞƚŚĞĐŽŵďŝŶĂƟŽŶŽĨƚŚĞƐĞĞůĞŵĞŶƚƐĐƌĞĂƚĞƚŚĞ
performance.
In	  the	  next	  chapter	  this	  process	  of	  revealing	  and	  concealing	  space	  through	  
ĨĞĞĚďĂĐŬ͕ĂŶĚŝŶƚĞƌĨĂĐŝŶŐƚŚƌŽƵŐŚŝŶŝƟĂƟŽŶĂŶĚŶĂǀŝŐĂƟŽŶǁŝůůďĞĚŝƐĐƵƐƐĞĚ
ĨƌŽŵĂƚŚĞŽƌĞƟĐĂůƉŽŝŶƚŽĨǀŝĞǁ͕ƚŽĐƌĞĂƚĞĂĨƌĂŵĞǁŽƌŬĨƌŽŵǁŚŝĐŚƚŽĚĞƐŝŐŶĂŶ
ŝŶƚĞƌĂĐƟǀĞǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞƐǇƐƚĞŵ͘
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dŚĞĨŽůůŽǁŝŶŐĐŚĂƉƚĞƌǁŝůůĚŝƐĐƵƐƐĂƚŚĞŽƌĞƟĐĂůŝŶǀĞƐƟŐĂƟŽŶƚŚĂƚƉƵƌƐƵĞƐĂŶ
ŝŶƚƵŝƟǀĞĂƉƉƌŽĂĐŚƚŽǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞƐ͕ŝŶǁŚŝĐŚƚŚĞƐǇƐƚĞŵĂůůŽǁƐƚŚĞĂƌƟƐƚ
ƚŽƌĞƐƉŽŶĚŝŶƚƵŝƟǀĞůǇ͕ ƌĂƚŚĞƌƚŚĂŶƌĂƟŽŶĂůůǇ͕ ƚŽƚŚĞƉĞƌĨŽƌŵĂŶĐĞĞŶǀŝƌŽŶŵĞŶƚ͘Ǉ
ŽƵƚůŝŶŝŶŐǀĂƌŝŽƵƐĂƐƉĞĐƚƐŽĨƚŚĞƉĞƌĨŽƌŵĂŶĐĞůŽŽƉ͕ĂƚŚĞŽƌĞƟĐĂůĨƌĂŵĞǁŽƌŬĨŽƌ
ĞǀĂůƵĂƟŶŐǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞƐǇƐƚĞŵƐŝƐĞƐƚĂďůŝƐŚĞĚ͕ǁŚŝĐŚŝŶƚƵƌŶƉƌŽǀŝĚĞƐƚŚĞ
ŐƌŽƵŶĚƐĨŽƌĐƌĞĂƟŶŐĂƐƵĐĐĞƐƐĨƵůůǇŝŶƚƵŝƟǀĞƉĞƌĨŽƌŵĂŶĐĞŝŶƐƚƌƵŵĞŶƚ͘
/ŶĂůŝǀĞƐĞƚƚŚĞŝŶƚĞƌĂĐƟŽŶďĞƚǁĞĞŶƚŚĞƉĞƌĨŽƌŵĞƌĂŶĚƚŚĞƉĞƌĨŽƌŵĂŶĐĞĐĂŶďĞ
ƵŶĚĞƌƐƚŽŽĚĂƐĂůŽŽƉ͕ĂŶŽŶŐŽŝŶŐĞǆĐŚĂŶŐĞƚŚĂƚƌĞƋƵŝƌĞƐƐƉŽŶƚĂŶĞŽƵƐĂĐƟŽŶ
ŽŶďĞŚĂůĨŽĨƚŚĞƉĞƌĨŽƌŵĞƌŝŶƌĞƐƉŽŶƐĞƚŽƚŚĞĞǀĞƌͲĐŚĂŶŐŝŶŐĞŶǀŝƌŽŶŵĞŶƚ͘dŚĞ
ŝŶǀĞƐƟŐĂƟŽŶƚŚĞƌĞĨŽƌĞůŽŽŬƐĂƚĂŶŝĚĞĂůƐǇƐƚĞŵĂůůŽǁŝŶŐĨŽƌĂŵŽƌĞŝŶƚƵŝƟǀĞ
ĂƉƉƌŽĂĐŚƚŽĐƌĞĂƟŶŐǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞƐ͕ƵƟůŝǌŝŶŐƚŚĞƐƉĂƟĂůĂĐƟŽŶƐĂŶĚ
ŶĂǀŝŐĂƟŽŶƐŽĨƚŚĞďŽĚǇĂƐƚŚĞŝŶƚĞƌĨĂĐĞ͘
/ŶƚŚŝƐĐŚĂƉƚĞƌ͕ ƐƵĐŚĂďŽĚŝůǇƌĞƐƉŽŶƐĞƚŽĂƉĞƌĨŽƌŵĂŶĐĞŝƐĂĚĚƌĞƐƐĞĚĂƐĂ
ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂůŝŶƚĞƌĂĐƟŽŶ͕ĂƐŝŶǀĞƐƟŐĂƚĞĚďǇƉŚŝůŽƐŽƉŚĞƌĚŵƵŶĚ,ƵƐƐĞƌů
;EĂƚĂŶƐŽŶϭϵϳϯͿ͕ǁŚĞƌĞƚŚĞƐƉĂƟĂůďŽĚŝůǇŶĂǀŝŐĂƟŽŶƉƌŽǀŝĚĞƐĂŶŝŶƚƵŝƟǀĞ
ŝŶƚĞƌĨĂĐĞďĞƚǁĞĞŶƚŚĞƉĞƌĨŽƌŵĞƌĂŶĚƚŚĞƉĞƌĨŽƌŵĂŶĐĞ͘dŚŝƐƐƉĂƟĂůŝŶƚĞƌĂĐƟŽŶ
ŝŶŝƟĂƚĞƐĂůŽŽƉ͗ĂƐǇƐƚĞŵŽĨĐŽŶƟŶƵŽƵƐĞǆĐŚĂŶŐĞďĞƚǁĞĞŶƚŚĞĂĐƟŽŶƐŽĨƚŚĞ
ƉĞƌĨŽƌŵĞƌĂŶĚƚŚĞǀŝƐƵĂůĐŽŶƚĞŶƚŐĞŶĞƌĂƚĞĚďǇƚŚĞĂĐƟŽŶƐŽĨƚŚĞƉĞƌĨŽƌŵĞƌ͘
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dŽǁĂƌĚƐĂ^ǇŶĂĞƐƚŚĞƟĐWĞƌĨŽƌŵĂŶĐĞ
tŝƚŚƚĞĐŚŶŽůŽŐŝĐĂůĂĚǀĂŶĐĞƐŝŶĐŽŵƉƵƚĞƌŐƌĂƉŚŝĐƐ͕ŐĞŶĞƌĂƟǀĞĐĂƉĂďŝůŝƟĞƐĂŶĚ
ŝŶƐƚĂŶƚĂĐĐĞƐƐƚŽǀĂƐƚŵĞĚŝĂůŝďƌĂƌŝĞƐ͕ƚŚĞĐŽŶƚĞŵƉŽƌĂƌǇƉĞƌĨŽƌŵĞƌŚĂƐĞǆƚĞŶƐŝǀĞ
ƉŽƐƐŝďŝůŝƟĞƐŽĨĐŽŵƉŽƐŝŶŐŝŶƌĞĂůͲƟŵĞ͕ŵĂŬŝŶŐƚŚĞĐŽŵƉƵƚĞƌĂŶŝĚĞĂůƚŽŽů
ĨŽƌǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞƐ͘DĞĚŝĂĂƌƟƐƚ'ŽůĂŶ>ĞǀŝŶĞǀĂůƵĂƚĞƐĂƐĞƚŽĨĚĞƐŝƌĞĚ
ĂƩƌŝďƵƚĞƐƚŚĂƚĐŽŶƐƟƚƵƚĞĂǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞƐǇƐƚĞŵ͖ƚŚĞŵĂŝŶƉŽŝŶƚƐďĞŝŶŐ
ƚŚĂƚƚŚĞƐǇƐƚĞŵĂƐĂƉĞƌĨŽƌŵĂŶĐĞŝŶƐƚƌƵŵĞŶƚƐŚŽƵůĚŚĂǀĞƚŚĞƉŽƐƐŝďŝůŝƚǇĨŽƌ
ĐŽŶƚĞŶƚĐƌĞĂƟŽŶŝŶƌĞĂůͲƟŵĞ͕ƚŚĞƌĞƐƵůƚƐƐŚŽƵůĚďĞŝŶĞǆŚĂƵƐƟďůĞĂŶĚĞǆƚƌĞŵĞůǇ
ǀĂƌŝĂďůĞ͕ǁŚŝůĞƚŚĞďĂƐŝĐŽƉĞƌĂƟŽŶƐŽĨƚŚĞŝŶƐƚƌƵŵĞŶƚĂƌĞĞĂƐǇƚŽƵŶĚĞƌƐƚĂŶĚ͕ǇĞƚ
ĞǆƉƌĞƐƐŝǀĞůǇƐŽƉŚŝƐƟĐĂƚĞĚ͕ĂŶĚŵĂƐƚĞƌǇƐĞĞŵƐŝůůƵƐŝǀĞ;>ĞǀŝŶϮϬϬϬͿ͘dŚĞƐĞƉŽŝŶƚƐ
ŝĚĞŶƟĨǇĐŚĂƌĂĐƚĞƌŝƐƟĐƐƚŚĂƚĐĂŶďĞĂƉƉůŝĞĚƚŽĐƌĞĂƚĞĂƐǇƐƚĞŵ͕ǁŚŝĐŚĐĂŶďĞƵƐĞĚ
ĂƐĂŶŝŶƐƚƌƵŵĞŶƚĨŽƌĐƌĞĂƟŶŐƐǇŶĂĞƐƚŚĞƟĐƉĞƌĨŽƌŵĂŶĐĞƐ͘
ŽŶƐŝĚĞƌŝŶŐƚŚĂƚs:ƉĞƌĨŽƌŵĂŶĐĞƐ͕ĂƐƉĂƌƚŽĨƐǇŶĂĞƐƚŚĞƟĐƉĞƌĨŽƌŵĂŶĐĞƐ͕ĂƌĞ
ĚĞĮŶĞĚďǇƌĞĂůͲƟŵĞĐŽŶƚĞŶƚĐƌĞĂƟŽŶ͕ƚŚĞŝŵƉŽƌƚĂŶĐĞŽĨŝŵƉƌŽǀŝƐĂƟŽŶĐĂŶŶŽƚ
ďĞƵŶĚĞƌƐƚĂƚĞĚ͘	  dŚƌŽƵŐŚŝŵƉƌŽǀŝƐĂƟŽŶ͕ŵƵĐŚůŝŬĞƚŚĞĐŽŵƉŽƐŝƟŽŶŽĨĂ:Ăǌǌ
ƉĞƌĨŽƌŵĂŶĐĞ͕ƚŚĞĂƌƟƐƚŝƐĨƌĞĞƚŽĐƌĞĂƚĞŽŶƚŚĞƐƉŽƚ͕ƌĂƚŚĞƌƚŚĂŶĂĚŚĞƌŝŶŐ
ƚŽĂƉƌĞͲĚĞƚĞƌŵŝŶĞĚƐĐƌŝƉƚ͘dŚĞĂƌƟƐƚŝƐĂďůĞƚŽƌĞƐƉŽŶĚŝŶƚƵŝƟǀĞůǇƚŽƚŚĞ
ŝŵŵĞĚŝĂƚĞĞǆƉĞƌŝĞŶĐĞ͕ŶĂǀŝŐĂƟŶŐƚŚƌŽƵŐŚĂĐŽŵƉŽƐŝƟŽŶĂůƉŝĞĐĞďĂƐĞĚŽŶƚŚĞ
ƌĞůĂƟŽŶƐŚŝƉƚŽƚŚĞƉĞƌĨŽƌŵĂŶĐĞĞŶǀŝƌŽŶŵĞŶƚĂŶĚĨĞĞůŝŶŐƐŽĨƚŚĞĂƌƟƐƚ͘dŚĞ
ǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞƚŚĂƚĂůůŽǁƐĨŽƌŝŵƉƌŽǀŝƐĂƟŽŶŝƐƚŚĞƌĞĨŽƌĞĂŶĞƉŚĞŵĞƌĂů
ƉĞƌĨŽƌŵĂŶĐĞ	  ƚŚĂƚĐĂŶŽŶůǇďĞĞǆƉĞƌŝĞŶĐĞĚĂƚƚŚĞƟŵĞĂŶĚƉůĂĐĞŽĨƚŚĞƐŚŽǁŝŶŐ͘
^ŝƚĞƐƉĞĐŝĮĐƉĞƌĨŽƌŵĂŶĐĞƐĂƌĞĂůƐŽĞƉŚĞŵĞƌĂůƉĞƌĨŽƌŵĂŶĐĞƐĂƐƚŚĞƉĞƌĨŽƌŵĂŶĐĞ
ƌĞůŝĞƐŽŶƚŚĞƐƉĞĐŝĮĐĐŚĂƌĂĐƚĞƌŝƐƟĐƐŽĨƚŚĞůŽĐĂƟŽŶ͘^ŝƚĞƐƉĞĐŝĮĐƉĞƌĨŽƌŵĂŶĐĞƐ
‘͙ĂŝŵĞǆƉůŝĐŝƚůǇƚŽĂůƚĞƌƚŚĞĐŽŶǀĞŶƟŽŶĂůƐƉĂƟĂůƉƌĂĐƟĐĞƐŽĨƉĞƌĨŽƌŵĂŶĐĞ
ƚŽĞŶŚĂŶĐĞďŽƚŚƚŚĞƌĞůĂƟŽŶƐŚŝƉďĞƚǁĞĞŶƉĞƌĨŽƌŵĞƌƐĂŶĚĂƵĚŝĞŶĐĞĂŶĚƚŚĞ
ƉĞƌĨŽƌŵĞƌ͛ƐĞŶŐĂŐĞŵĞŶƚǁŝƚŚŝƚƐƐƉĂĐĞĂŶĚƐŝƚĞŽĨƉƌŽĚƵĐƟŽŶ͟(	  Allain	  and	  
,ĂƌǀŝĞϮϬϬϲͿ͘dŚĞŐŽĂůŽĨĂƐŝƚĞƐƉĞĐŝĮĐƉĞƌĨŽƌŵĂŶĐĞŝƐƚŽŐĞŶĞƌĂƚĞĂŶŝŶƚĞŶƐŝĮĞĚ
ƌĞůĂƟŽŶƐŚŝƉďĞƚǁĞĞŶƚŚĞĂƌƟƐƚĂŶĚƚŚĞƐƉĂĐĞ͕ĂŶĚƚŚĞĂƵĚŝĞŶĐĞĂŶĚƚŚĞƐƉĂĐĞ͘
/ŶŽƌĚĞƌƚŽĐŽŶƐŝĚĞƌ͕ ǁŝƚŚŽƵƚŚĂǀŝŶŐƚŽƉƌĞƉĂƌĞĨŽƌ͕ ƚŚĞƐƉĞĐŝĮĐƐŽĨĂƐŝƚĞ͕ĂŶŝĚĞĂů
ƉĞƌĨŽƌŵĂŶĐĞƐǇƐƚĞŵǁŽƵůĚŚĂǀĞƚŽďĞŇĞǆŝďůĞĂŶĚĂĚĂƉƚĂďůĞ͘dŚŝƐĐƌĞĂƚĞƐĂ
ƐĞƫŶŐĨŽƌĂŶŝŶƐƚƌƵŵĞŶƚĂůƐǇƐƚĞŵǁŚĞƌĞŶŽƚŽŶůǇƚŚĞĐŽŶƚĞŶƚĐĂŶďĞŝŵƉƌŽǀŝƐĞĚ
ďƵƚĂůƐŽƚŚĞƉĞƌĨŽƌŵĂŶĐĞŽĨƚŚĞŝŶƐƚƌƵŵĞŶƚŝƚƐĞůĨ͘
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Moving	  Beyond	  the	  Screen
The	  computer	  screen	  can	  be	  seen	  as	  the	  latest	  development	  of	  the	  two-­‐
ĚŝŵĞŶƐŝŽŶĂůĐĂŶǀĂƐǀŝƐƵĂůĂƌƟƐƚƐǁŽƌŬŽŶ͘ĐĐŽƌĚŝŶŐƚŽŶĞǁŵĞĚŝĂƌĞƐĞĂƌĐŚĞƌ
>ĞǀDĂŶŽǀŝĐŚ͕͚dŚĞǀŝƐƵĂůĐƵůƚƵƌĞŽĨƚŚĞŵŽĚĞƌŶƉĞƌŝŽĚ͕ĨƌŽŵƉĂŝŶƟŶŐƚŽĐŝŶĞŵĂ͕
ŝƐĐŚĂƌĂĐƚĞƌŝǌĞĚďǇĂŶŝŶƚƌŝŐƵŝŶŐƉŚĞŶŽŵĞŶĂʹƚŚĞĞǆŝƐƚĞŶĐĞŽĨĂŶŽƚŚĞƌƐƉĂĐĞ͕
ĂŶŽƚŚĞƌƚŚƌĞĞͲĚŝŵĞŶƐŝŽŶĂůǁŽƌůĚĞŶĐůŽƐĞĚďǇĂĨƌĂŵĞĂŶĚƐŝƚƵĂƚĞĚŝŶƐŝĚĞŽƵƌ
ŶŽƌŵĂůƐƉĂĐĞ͛	  (Manovich	  2001).	  The	  computer	  screen	  is	  a	  portal	  to	  a	  virtual	  
space,	  one	  that	  does	  not	  exist	  behind	  the	  screen,	  but	  rather	  inside	  the	  screen.	  
dŚĞĐŽŵƉƵƚĞƌĐĂŶƌĞŶĚĞƌǀŝƐƵĂůŝƐĂƟŽŶƐŽĨǀŝƌƚƵĂůƐƉĂĐĞƐƚŚĂƚĐŽŶƚƌĂĚŝĐƚƚŚĞ
ŶĂƚƵƌĂůƉŚǇƐŝĐĂůůĂǁƐ͘ůĂƌŐĞƉŽƌƟŽŶŽĨĞǆƉůŽƌĂƟŽŶŝŶƚŚĞǀŝƌƚƵĂůǁŽƌůĚŚŽǁĞǀĞƌ
ĨŽĐƵƐĞƐŽŶƚŚĞŝŵŝƚĂƟŽŶŽĨƚŚĞƌĞĂůǁŽƌůĚƌĂƚŚĞƌƚŚĂŶƐĞĞŬŝŶŐƚƌƵůǇŶĞǁ
dimensions	  (Manovich	  2001).	  Again,	  parallel	  to	  the	  development	  of	  cinema,	  
ĞǆƉůŽƌĂƟŽŶŽĨƚŚĞĂďƐƚƌĂĐƚƉŽƐƐŝďŝůŝƟĞƐǇŝĞůĚƐŽƉƉŽƌƚƵŶŝƚǇĨŽƌƉĞƌĨŽƌŵĂƟǀĞ
ŝŶƚĞƌǀĞŶƟŽŶ͘dŚĞƐƵŐŐĞƐƟŽŶŝƐƚŽĂƉƉƌŽĂĐŚƚŚĞǀŝƐƵĂůƐƐƉĂƟĂůůǇ͕ ĂƐǁĞǁŽƵůĚ
ŝŶƚĞƌƉƌĞƚƐŽƵŶĚ͘^ƵƌĞůǇƚŚĞƉĞƌĨŽƌŵĂŶĐĞŽĨĂŵƵƐŝĐĂůƉŝĞĐĞĞǆŝƐƚƐƐƉĂƟĂůůǇƌĂƚŚĞƌ
ƚŚĂŶďĞŝŶŐĐŽŶĮŶĞĚƚŽƚŚĞůŽƵĚƐƉĞĂŬĞƌ͕ ƚŚĞŵĞĂŶƐƚŚƌŽƵŐŚǁŚŝĐŚƚŚĞƐŽƵŶĚŝƐ
ƉƌŽĚƵĐĞĚ͘dŚĞǀŝƐƵĂůŝŵĂŐĞƚŚĞƌĞĨŽƌĞ͕ĐĂŶŶŽƚďĞĐŽŶĮŶĞĚƉƵƌĞůǇƚŽƚŚĞƐĐƌĞĞŶ
or	  even	  projector,	  the	  means	  through	  which	  the	  image	  is	  delivered,	  but	  more	  the	  
ƐƉĂƟĂůĞǆƉĞƌŝĞŶĐĞĂŶĚŽƉƉŽƌƚƵŶŝƚǇŝƚŽīĞƌƐĨŽƌǀŝƐƵĂůŝŵŵĞƌƐŝŽŶ͘
A	  ƐƉĂƟĂů	  visual	  experience	  of	  immersion	  can	  occur	  once	  the	  virtual	  dimension	  
ĂŶĚƉŚǇƐŝĐĂůŚƵŵĂŶƐƉĂĐĞƌĞĂĐŚĞƐƚŚĞƐĂŵĞƐŝǌĞ͘hƉƵŶƟůƌĞĐĞŶƚůǇƚŚŝƐŚĂƐ
ďĞĞŶĚĞŵŽŶƐƚƌĂƚĞĚŝŶsŝƌƚƵĂůZĞĂůŝƚǇ;sZͿďǇďƌĞĂŬŝŶŐĂǁĂǇĨƌŽŵƚŚĞƐĐƌĞĞŶͲ
ďĂƐĞĚĐŽŶŶĞĐƟŽŶĂŶĚŝŵŵĞƌƐŝŶŐƚŚĞǀŝĞǁĞƌĐŽŵƉůĞƚĞůǇŝŶƚŚĞǀŝƌƚƵĂůƚŚƌŽƵŐŚ
head-­‐mounted	  displays.	  Manovich	  (2001)	  establishes	  this	  as	  a	  ͚͙ƌĂĚŝĐĂůůǇŶĞǁ
ƌĞůĂƟŽŶƐŚŝƉďĞƚǁĞĞŶƚŚĞďŽĚǇŽĨƚŚĞǀŝĞǁĞƌĂŶĚƚŚĞŝŵĂŐĞ͕’	  where	  the	  viewer	  is	  
now	  immersed	  in	  a	  virtual	  world	  at	  the	  same	  scale	  to	  the	  real	  world.	  The	  similar	  
ƐĐĂůĞĂƚǁŚŝĐŚƚŚĞƚǁŽǁŽƌůĚƐĂƌĞŽƉĞƌĂƟŶŐĐƌĞĂƚĞƐĂƉŽƚĞŶƟĂůƚŽďůĞŶĚƚŚĞ
ƚǁŽǁŽƌůĚƐ͘/ŶĂĚŝƌĞĐƚƐŝŵƵůĂƟŽŶŽĨƚŚĞƉŚǇƐŝĐĂůǁŽƌůĚƚŚĞƵƐĞƌŝƐĂďůĞƚŽƌĞĂĐƚ
ƚŽƚŚĞǀŝƌƚƵĂůĞŶǀŝƌŽŶŵĞŶƚ͕ŝŶĂƐƉĂƟĂůĨĂƐŚŝŽŶƐŝŵŝůĂƌƚŽƚŚĂƚŽĨƚŚĞƉŚǇƐŝĐĂů
world.	  The	  user	  is	  free	  to	  move	  within	  physical	  space,	  which	  translates,	  into	  the	  
ǀŝƌƚƵĂůƐƉĂĐĞ͘sZƚĞĐŚŶŽůŽŐǇŝƐƐƟůůǀĞƌǇƌĞƐƚƌŝĐƟǀĞĂƐĂůƚŚŽƵŐŚŝƚŚĂƐŵĂƚĐŚĞĚƚŚĞ
ƐƉĂƟĂůŝƚǇŽĨƚŚĞŚƵŵĂŶǁŽƌůĚŝƚŽƵƚƌŝŐŚƚĚŝƐƌĞŐĂƌĚƐƚŚĞƉŚǇƐŝĐĂůŝƚǇŽĨƚŚĞŚƵŵĂŶ
world.	  sZƌĞƐƚƌŝĐƚƐƚŚĞƉŚǇƐŝĐĂůĞǆƉůŽƌĂƟŽŶďǇĐŽŵƉůĞƚĞůǇĂďƐŽƌďŝŶŐƚŚĞƵƐĞƌŝŶ
the	  virtual	  world	  through	  the	  visual	  but	  not	  through	  physical	  tangibility.	  A	  variant	  
ƚĞĐŚŶŽůŽŐǇƚŚĂƚĂĚĚƌĞƐƐĞƐƚŚŝƐǀŝƌƚƵĂůͬƉŚǇƐŝĐĂůƌĞůĂƟŽŶƐŚŝƉŝƐƵŐŵĞŶƚĞĚZĞĂůŝƚǇ 52
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Figure	  127
ŶƟs:ͲŚƩƉ͗ͬͬďůŽŐ͘ĂŶƟǀũ͘ĐŽŵͬ
;ZͿ͕ŽƌǁŚĂƚŝƐŽŌĞŶƌĞĨĞƌƌĞĚƚŽĂƐŵŝǆĞĚƌĞĂůŝƚǇ͕ ǁŚĞƌĞƚŚĞǀŝƌƚƵĂůŝƐŝŶƐƚĞĂĚ
overlaid	  onto	  the	  physical	  at	  the	  same	  scale,	  an	  experience	  that	  can	  be	  shared	  
ĂŵŽŶŐƐƚŵƵůƟƉůĞǀŝĞǁĞƌƐ͘
ZƚĂŬĞƐŵĂŶǇĨŽƌŵĂƚƐ͕ŝŶƚĞĐŚŶŽůŽŐǇĂƐďĂƌĐŽĚĞĚĞƚĞĐƟŽŶĂŶĚŝŶĂƌƟƐƟĐ
ƉƌĂĐƟĐĞĂƐƉƌŽũĞĐƟŽŶŵĂƉƉŝŶŐ͘DĂŶŽǀŝĐŚ;ϮϬϬϭͿĚĞƐĐƌŝďĞƐƵŐŵĞŶƚĞĚZĞĂůŝƚǇ
as	  the	  ͚ŽǀĞƌůĂǇŝŶŐŽĨĚǇŶĂŵŝĐĐŽŶƚĞǆƚͲƐƉĞĐŝĮĐŝŶĨŽƌŵĂƟŽŶŽǀĞƌƚŚĞǀŝƐƵĂůĮĞůĚ
ŽĨƚŚĞƵƐĞƌ͘ ͛EŽǁƚŚĞƐŝŵƵůĂƟŽŶ͕ĂƐDĂŶŽǀŝĐŚĚĞƐĐƌŝďĞƐ͕ŵĞƌŐĞƐƚŚĞǀŝƌƚƵĂůĂŶĚ
ƉŚǇƐŝĐĂůƐƉĂĐĞ͕ǁŚĞƌĞƚŚĞƵƐĞƌĐĂŶĂĐƟǀĞůǇŵŽǀĞĂƌŽƵŶĚƚŚĞƉŚǇƐŝĐĂůƐƉĂĐĞ͕
ǁŚŝůĞŝŶƚĞƌĂĐƟŶŐǁŝƚŚƚŚĞǀŝƌƚƵĂů;DĂŶŽǀŝĐŚϮϬϬϭͿ͘^ƉĞĐŝĮĐĂůůǇŝŶWƌŽũĞĐƟŽŶ
DĂƉƉŝŶŐ͕ƚŚĞƵŶŝĮĐĂƟŽŶŽīĞƌƐƚŚĞĂƌƟƐƚĂŶŽƉƉŽƌƚƵŶŝƚǇƚŽŐĞŶĞƌĂƚĞĂƐƉĂƟĂů	  
ǀŝƐƵĂůĞǆƉĞƌŝĞŶĐĞ͕ŽƉĞƌĂƟŶŐďŽƚŚŝŶƚŚĞƉŚǇƐŝĐĂůĂŶĚǀŝƌƚƵĂůĞŶǀŝƌŽŶŵĞŶƚƐ͘dŚŝƐ
ďůĞŶĚŝŶŐŚŽǁĞǀĞƌĚŽĞƐŶŽƚũƵƐƚĂīĞĐƚƐƉĂĐĞƐďƵƚĂůƐŽƚŚĞĂĐƟŽŶƐƚŚĂƚƚĂŬĞ
ƉůĂĐĞŝŶƚŚĞƐƉĂĐĞƐ͘ĐƟŽŶƐǁŝƚŚŝŶƚŚĞǀŝƌƚƵĂůƐƉĂĐĞ͕ƚŚĂƚĂƌĞŶŽƚƉŽƐƐŝďůĞŝŶƚŚĞ
ƉŚǇƐŝĐĂůĚŝŵĞŶƐŝŽŶ͕ĂƌĞŶŽǁƉŽƌƚƌĂǇĞĚďĂĐŬŽŶƚŚĞƉŚǇƐŝĐĂůŵĞĚŝƵŵ͘dŚŝƐŽƉĞŶƐ
ƚŚĞƉŽƐƐŝďŝůŝƚǇƚŽƉĞƌĨŽƌŵŝůůƵƐŝŽŶŝƐƟĐƚĂƐŬƐƚŚĂƚĂƌĞďĂƐĞĚŽŶĚĞĐŽŶƐƚƌƵĐƟŶŐƚŚĞ
ƉŚǇƐŝĐĂůƐƉĂĐĞƚŚƌŽƵŐŚǀŝƌƚƵĂůĂĐƟŽŶƐ͘dŚĞĨƌĂŵĞĂŶĂůŽŐǇŽĨƚŚĞǁŝŶĚŽǁŝŶƚŽƚŚĞ
ǀŝƌƚƵĂůǁŽƌůĚŝƐŶŽůŽŶŐĞƌƐƵĸĐŝĞŶƚ͕ĂƐďŽƚŚƚŚĞǀŝƌƚƵĂůĂŶĚƉŚǇƐŝĐĂůĐĂŶŶŽǁĞǆŝƐƚ
ŝŶƉĂƌĂůůĞůƉĞƌĐĞƉƟŽŶ͘dŚƌŽƵŐŚWƌŽũĞĐƟŽŶDĂƉƉŝŶŐ͕ǁŚĂƚǁĂƐŝŶƐŝĚĞƚŚĞƐĐƌĞĞŶ
ƌĞƉůĂĐŝŶŐ	  reality	  now	  exists	  in	  the	  physical	  as	  a	  supplement	  to	  reality.
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Figure	  128,	  129
ŶƟs:ϮϬϬϳDĂƉƉŝŶŐ&ĞƐƟǀĂů
ƵďĞDĂƉƉŝŶŐ/ŶƐƚĂůůĂƟŽŶ
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Figure	  130
ŶƟs:ϮϬϬϵͲ/ŶƐƚĂůůĂƟŽŶ
Watershed	  Showcase,	  Bristol
Space	  Medium
ƵŐŵĞŶƚĞĚƌĞĂůŝƚǇ͕ ŝŶƉĂƌƟĐƵůĂƌƉƌŽũĞĐƟŽŶŵĂƉƉŝŶŐ͕ďƌŝĚŐĞƐƚŚĞŐĂƉďĞƚǁĞĞŶ
ƚŚĞƉŚǇƐŝĐĂůĂŶĚǀŝƌƚƵĂůƐƉĂĐĞ͕ŵĂŬŝŶŐƚŚĞǀŝƌƚƵĂůƉŚǇƐŝĐĂůĂŶĚǀŝĐĞǀĞƌƐĂ͘dŚĞ
ƉĞƌĐĞƉƟŽŶŽĨƚŚŝƐƐƉĂƟĂůĐŽŶƟŶƵƵŵ;DĂŶŽǀŝĐŚϮϬϬϭͿ	  ůĞƚƐƚŚĞǀŝĞǁĞƌĞǆƉĞƌŝĞŶĐĞ
ƚǁŽǁŽƌůĚƐŽĐĐƵƌƌŝŶŐĂƚŽŶĐĞŝŶƚŚĞƐĂŵĞƉůĂĐĞĂŶĚƟŵĞ͕ďƵƚǁŝƚŚǀĂƌǇŝŶŐ
ƉŚǇƐŝĐƐ͘dŚĞŝŵĂŐĞƚŚĂƚŝƐďĞŝŶŐĚŝƐƉůĂǇĞĚŝƐƐƟůůŽŶůǇŽŶĞŽĨŝůůƵƐŝŽŶǁŚĞƌĞ͕ĂƐ
DĂŶŽǀŝĐŚ;ϮϬϬϭͿĚĞƐĐƌŝďĞƐ͚The	  ideology	  does	  not	  demand	  that	  the	  subject	  
ďůŝŶĚůǇďĞůŝĞǀĞŝƚ͕͘͘͘ƌĂƚŚĞƌŝƚƉƵƚƐƚŚĞƐƵďũĞĐƚŝŶƚŚĞŵĂƐƚĞƌƉŽƐŝƟŽŶŽĨƐŽŵĞŽŶĞ
ǁŚŽŬŶŽǁƐǀĞƌǇǁĞůůƚŚĂƚƐŚĞŝƐďĞŝŶŐĨŽŽůĞĚ͕ĂŶĚŐĞŶĞƌŽƵƐůǇůĞƚƐŚĞƌƐĞůĨ
ďĞĨŽŽůĞĚ͛͘ dŚĞŝůůƵƐŝŽŶĐĂŶŶŽƚďĞŝŶƚĞƌƉƌĞƚĞĚĂƐƌĞĂůŝƚǇďƵƚƌĂƚŚĞƌĂǁĂǇƚŽ
ĞǆƉĞƌŝĞŶĐĞƌĞĂůŝƚǇ͘ŶĞǆƉĞƌŝĞŶĐĞďĂƐĞĚĂƌŽƵŶĚƚŚĞĐŽŵƉŽƐŝƟŽŶĂůƌĞůĂƟŽŶƐŚŝƉ
ďĞƚǁĞĞŶƚŚĞƐƉĂĐĞƐ͘
dŚĞƌĞůĂƟŽŶƐŚŝƉďĞƚǁĞĞŶŵĂƩĞƌ;ŽďũĞĐƚƐͿĂŶĚƐƉĂĐĞŝƐƐƵĐŚƚŚĂƚŽŶĞĐĂŶŶŽƚ
ĞǆŝƐƚǁŝƚŚŽƵƚƚŚĞŽƚŚĞƌ͘ WĂǀĞů&ůŽƌĞŶƐŬǇ;ƋƵŽƚĞĚŝŶDĂŶŽǀŝĐŚϮϬϬϭͿĞǆƉůĂŝŶƐ
ƚŚĂƚ‘(t)he	  space-­‐medium	  is	  objects	  mapped	  onto	  space…	  We	  have	  seen	  the	  
ŝŶƐĞƉĂƌĂďŝůŝƚǇŽĨƚŚŝŶŐƐĂŶĚƐƉĂĐĞ͕ĂŶĚƚŚĞŝŵƉŽƐƐŝďŝůŝƚǇŽĨƌĞƉƌĞƐĞŶƟŶŐƚŚŝŶŐƐ
ĂŶĚƐƉĂĐĞďǇƚŚĞŵƐĞůǀĞƐ͛͘ dĂŬŝŶŐ&ůŽƌĞŶƐŬǇ Ɛ͛ĂŶĂůŽŐǇĂŶĚĐŽŵƉĂƌŝŶŐŝƚǁŝƚŚZ
ǁŚĞƌĞƚŚĞǀŝƌƚƵĂůƐƉĂĐĞŝƐŵĂƉƉĞĚŽŶƚŽƚŚĞƉŚǇƐŝĐĂůƐƉĂĐĞ͕ŝƚĐĂŶďĞƐĂŝĚƚŚĂƚ
ƚŚĞǀŝƌƚƵĂůƐƉĂĐĞďĞĐŽŵĞƐƚŚĞ͚ŵĂƩĞƌ͕ ͛ĂŶĚƚŚĞĐŽŵƉŽƐŝƟŽŶŽĨƐƉĂĐĞƐďĞĐŽŵĞƐ
ƐƉĂĐĞͲŵĞĚŝƵŵ͘dŚĞĐŽŵƉŽƐŝƟŽŶŝƐƚŚĞŶƚŚĞƐĂŵĞƐƉĂĐĞĞǆŝƐƟŶŐŝŶƚǁŽĨŽƌŵĂƚƐ
ŽǀĞƌůĂŝĚŽŶŝƚƐĞůĨ͕ ŚĞŶĐĞƚŚĞĐŽŵƉŽƐŝƟŽŶ͕ĂƐƚŚĞŵĞĚŝƵŵŝƐ	  ĂƐĞůĨͲŝŶĨŽƌŵŝŶŐ͕
ƐĞůĨͲŐĞŶĞƌĂƟŶŐŵĞĚŝƵŵ͘dŚĞWƌŽũĞĐƟŽŶDĂƉƉŝŶŐĐŽŵƉŽƐŝƟŽŶŶŽǁĞǆŝƐƚƐĂƐĂ
ŵĞĚŝƵŵŝŶŝƚƐĞůĨ͕ ŐĞŶĞƌĂƟŶŐŝƚƐŽǁŶůĂǁƐĂŶĚƌƵůĞƐŽĨďĞŚĂǀŝŽƵƌ͕ ǁŚŝĐŚŝŶƚƵƌŶ
ŽŶůǇĂƉƉůǇƚŽŝƚƐĞůĨ͘ dŚŝƐĨŽƌŵŽĨƐƉĂƟĂůĨĞĞĚďĂĐŬĐƌĞĂƚĞƐĂŶŝůůƵƐŝŽŶŝƐƟĐŵŝƌƌŽƌ
ƚŚĂƚŝƐŐĞŶĞƌĂƚĞĚďǇƌĞŇĞĐƟŶŐĂǁŽƌůĚďĂĐŬŽŶŝƚƐĞůĨ͘
ƉĂƌĂůůĞůƚŽƚŚŝƐĐŽŶĐĞƉƚŽĨƐƉĂƟĂůĨĞĞĚďĂĐŬĐĂŶďĞƐĞĞŶŝŶƚŚĞƚĞĐŚŶŝƋƵĞƐŽĨ
ƚǁŽͲĚŝŵĞŶƐŝŽŶĂůǀŝĚĞŽĨĞĞĚďĂĐŬ͘sŝĚĞŽĨĞĞĚďĂĐŬŝƐĂĚŝŐŝƚĂůŝŵĂŐĞĚŝƐƉůĂǇĞĚŽŶ
ĂƐĐƌĞĞŶ͕ĮůŵĞĚĞǆƚĞƌŶĂůůǇĂŶĚĨĞĚďĂĐŬŝŶƚŽƚŚĞŽƌŝŐŝŶĂůŝŵĂŐĞĂƐĂĐŽŵƉŽƐŝƟŽŶ͘
ƐƚŚĞƉƌŽĐĞƐƐŝƐŽŶŐŽŝŶŐ͕ƚŚĞĐŽŵƉŽƐŝƟŽŶďĞĐŽŵĞƐĂŶŽƌŐĂŶŝĐĂůůǇŵƵůƟƉůǇŝŶŐ
ŝŵĂŐĞ͘'ĞŶĞzŽƵŶŐďůŽŽĚĚĞƐĐƌŝďĞƐƚŚĞĞīĞĐƚŽĨƚŚĞĨĞĞĚďĂĐŬƚĞĐŚŶŝƋƵĞƐƵƐĞĚďǇ
ZŽďĞƌƚĂŐŽŶĞŝŶVideospace	  ĂƐĨŽůůŽǁƐ͖
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The	  result	  is	  an	  almost	  visceral,	  physical	  quality	  to	  the	  image	  as	  
ĞŶĚůĞƐƐǁĂǀĞƐŽĨŇĂŬŝŶŐŵĂƩĞƌƉĞĞůĂǁĂǇĨƌŽŵƚŚĞƐŝůŚŽƵĞƩĞ͕
ůƚŚŽƵŐŚƚŚŝƐĨĞĞĚďĂĐŬĚŝƐĐƵƐƐĞĚĐŽŶĐĞƌŶƐƚǁŽͲĚŝŵĞŶƐŝŽŶĂůǀŝĚĞŽĨĞĞĚďĂĐŬ
ƚŚĞĂŶĂůŽŐǇƌĞŵĂŝŶƐƚŚĞƐĂŵĞ͕ǁŚĞƌĞƚŚĞĂĐƚƵĂůŝŵĂŐĞŝƐƉƌŽĚƵĐĞĚƉƵƌĞůǇĨƌŽŵ
ƚŚĞĞǆŝƐƚĞŶĐĞŽĨƚŚĞĐŽŵƉŽƐŝƟŽŶŝŶƚŚĞĮƌƐƚƉůĂĐĞ͘dŚĞŵĞĚŝƵŵŝƐƚŚĞŵĞĚŝƵŵ͕
ĂĐŽŵƉŽƐŝƟŽŶƚŚĂƚŝŶĨŽƌŵƐĂŶĚĐƌĞĂƚĞƐŝƚƐŽǁŶĞƉŚĞŵĞƌĂůĞǆŝƐƚĞŶĐĞƚŚƌŽƵŐŚ
ĨĞĞĚďĂĐŬ͘dŚŝƐĨĞĞĚďĂĐŬĚŝƐĐƵƐƐŝŽŶĐĂŶŶŽǁďĞĂƉƉůŝĞĚƚŽƚŚĞĐŽŵƉŽƐŝƟŽŶŽĨƚŚĞ
ǀŝƌƚƵĂůĂŶĚƉŚǇƐŝĐĂůƐƉĂĐĞƐ͕ǁŚĞƌĞƚŚĞĚŝĂůŽŐƵĞďĞƚǁĞĞŶƚŚĞƐƉĂĐĞƐďĞĐŽŵĞƐ
ƚŚĞĐŽŶƚĞŶƚŐĞŶĞƌĂƚŽƌ͘ dŚŝƐŶĞǁĚŝĂůŽŐƵĞďĞƚǁĞĞŶƚŚĞǀŝƌƚƵĂůĂŶĚƉŚǇƐŝĐĂů
ĞǆŝƐƚƐďĞĐĂƵƐĞĂƐDĂŶŽǀŝĐŚƉĂƌĂƉŚƌĂƐĞƐ:ĞīƌĞǇ^ŚĂǁ‘…	  the	  virtual	  can	  at	  least	  
ƉƌĞƐĞƌǀĞƚŚĞŵĞŵŽƌǇŽĨƚŚĞƌĞĂůŝƚƌĞƉůĂĐĞƐ͕ĞŶĐŽĚŝŶŐŝƚ͛ƐƐƚƌƵĐƚƵƌĞ͕ŝĨŶŽƚŝƚ͛Ɛ
ĂƵƌĂ͕ŝŶĂŶĞǁĨŽƌŵ͛;DĂŶŽǀŝĐŚϮϬϬϭͿ͘dŚŝƐŶĞǁĨŽƌŵŽĨĨĞĞĚďĂĐŬďĞƚǁĞĞŶƚŚĞ
ƐƉĂĐĞƐĐƌĞĂƚĞƐĂŶĂƉƉĂƌĞŶƚůŽŽƉ͕ǁŚŝĐŚŽƉĞŶƐƵƉĂŶĂĐĐĞƐƐƉŽŝŶƚĨŽƌƚŚĞĂƌƟƐƚƚŽ
ŵĂŶŝƉƵůĂƚĞƚŚĞĐŽŶƚĞŶƚ͘
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ƐůŽǁůǇĂƚĮƌƐƚ͕ƚŚĞŶĨĂƐƚĞƌĂŶĚŵŽƌĞĐŚĂŽƟĐĂůůǇ͕ǁŝƚŚĞǀĞƌͲŝŶĐƌĞĂƐŝŶŐ
ĐŽŶǀŽůƵƟŽŶƐŽĨŐĞŽŵĞƚƌŝĐĂůƉĂƩĞƌŶƐ͘ŬŝŶĚŽĨƐĞƌŝĂůŶŝŐŚƚŵĂƌĞ͕
ůŝŬĞĂŵĂŐŶĞƟĐĮĞůĚƐƵĚĚĞŶůǇƌĞŶĚĞƌĞĚǀŝƐŝďůĞ͕ƚŚĞƌĞǀĞƌďĞƌĂƟŽŶƐŽĨ
ĐŚŝĂƌŽƐĐƵƌŽŇŝƉŚĞĐƟĐĂůůǇŝŶŐŝĂŶƚƐǁĞĞƉŝŶŐŇĂŬďƵƌƐƚƐŽĨůŝŐŚƚƵŶƟů
ƐŚŝŵŵĞƌŝŶŐǁŚŝƚĞŐůŽǁŝƐĂůůƚŚĂƚƌĞŵĂŝŶƐŽĨƚŚĞŝŵĂŐĞŽĨĂŵĂŶ	  
;zŽƵŶŐďůŽŽĚϭϵϳϬͿ͘
The	  Loop
WƌĞͲĐŝŶĞŵĂŝŶƐƚƌƵŵĞŶƚĂƟŽŶŝŶƚŚĞŶŝŶĞƚĞĞŶƚŚĐĞŶƚƵƌǇ͕ ĨƌŽŵƚŚĞdŚĂƵŵĂƚƌŽƉĞ
ƐƉŝŶŶŝŶŐĚŝƐŬƚŚƌŽƵŐŚƚŽƚŚĞ<ŝŶĞƚŽƐĐŽƉĞĂƐƚŚĞƉƌĞĐƵƌƐŽƌƚŽĐŝŶĞŵĂ͕ǁĞƌĞĂůů
ďĂƐĞĚŽŶĂůŽŽƉ͘ƐƚŚĞŝŶƐƚƌƵŵĞŶƚƐǁĞƌĞŵŽƐƚůǇĐƌĂŶŬĞĚďǇŚĂŶĚ͕ƚŚĞǇŚĂĚĂ
ǀĞƌǇĚĞĮŶŝƚĞŽďũĞĐƚͬǀŝĞǁĞƌƌĞůĂƟŽŶƐŚŝƉ͘ĂĐŚůŽŽƉĞĚƐĐĞŶĞĚĞƉĞŶĚĞĚŽŶƚŚĞ
ĂĐƚƵĂůƉŚǇƐŝĐĂůŝŶƚĞƌĂĐƟŽŶŽĨƚŚĞƵƐĞƌƚŚĂƚĐŽƵůĚǀĂƌǇƐƉĞĞĚ͕ĂŶĚŇƵĐƚƵĂƟŽŶƐŝŶ
ƐƉĞĞĚ͕ƉůĂĐŝŶŐƚŚĞƐĞŝŶƐƚƌƵŵĞŶƚƐŝŶƚŚĞƌĞĂůŵŽĨƉĞƌĨŽƌŵĂŶĐĞ͘ƐƚŚĞĐŝŶĞŵĂƟĐ
ĞƌĂƐƚĂƌƚĞĚĂůůƚŚĞƐĞůŽŽƉĞĚǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞƐůŽƐƚƚŚĞƉŚǇƐŝĐĂůŝƚǇŝŶŝŶƚĞƌĂĐƟŽŶ
ŝŶŽƌĚĞƌƚŽĂǀŽŝĚǁŚĂƚǁĂƐƐĞĞŶĂƐůŝŵŝƚĂƟŽŶƐ͘dŚĞ͚>ŝǀĞŝŶĞŵĂ͛ŵŽǀĞŵĞŶƚŚĂƐ
ƌĞͲŝŶǀĞŶƚĞĚƚŚŝƐƌŽůĞŽĨŝŶƚĞƌĂĐƟŽŶŝŶĐŽŶƚĞŵƉŽƌĂƌǇĐŝŶĞŵĂƟĐƉƌĂĐƟĐĞ͕ǁŚĞƌĞ
digital	  video	  loops	  are	  controlled	  in	  speed	  and	  placement	  upon	  the	  screen.	  This	  
looped	  concept,	  which	  has	  its	  roots	  in	  pre-­‐cinema,	  establishes	  itself	  not	  only	  as	  a	  
ŐƌĂƉŚŝĐĂůĐŽŶƚĞŶƚŐĞŶĞƌĂƚŽƌďƵƚĂůƐŽĂƐĂŶŝŶƚĞƌĂĐƟŽŶďĞƚǁĞĞŶƚŚĞƵƐĞƌĂŶĚƚŚĞ
instrument.
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Figure	  131
Diagram	  outlining	  the	  various
loops	  within	  the	  system	  and	  
how	  they	  are	  intergrated
dŚŝƐůŽŽƉĐĂŶŶŽǁďĞĚŝƐĐƵƐƐĞĚĂƐĂĐŽŶĐĞƉƚĨŽƌŝŶƚĞƌĂĐƟǀŝƚǇ͖ŝŶƚĞƌĂĐƟǀŝƚǇ
between	  the	  performer	  and	  the	  content	  but	  also	  between	  the	  performer	  and	  the	  
ƐƉĂĐĞŽĨƚŚĞƉĞƌĨŽƌŵĂŶĐĞ͘DĞĚŝĂĂƌƟƐƚĂǀŝĚZŽŬĞďǇĂŶĂůǇƐĞƐŝŶƚĞƌĂĐƟǀŝƚǇĂƐĂ
ůŽŽƉŝŶǁŚŝĐŚƚŚĞĂĐƟŽŶƐŽĨƚŚĞƉĞƌĨŽƌŵĞƌĂƌĞŶŽƚŽŶůǇƌĞŇĞĐƚĞĚďǇƚŚĞƐǇƐƚĞŵ
ďƵƚĂůƐŽƌĞĨƌĂĐƚĞĚ͕ƉƌŽǀŝĚŝŶŐĂŵŝƌƌŽƌƚŚĂƚĞƐƚĂďůŝƐŚĞƐĂƌĞůĂƟŽŶƐŚŝƉďĞƚǁĞĞŶ
ƚŚĞƐĞůĨĂŶĚƚŚĞĞǆƉĞƌŝĞŶĐĞĚǁŽƌůĚ;ZŽŬĞďǇϭϵϵϱͿ͘ƌĞĂƟŶŐƚŚŝƐ͚ůŽŽƉ͛ďĞƚǁĞĞŶ
ƚŚĞƉĞƌĨŽƌŵĞƌĂŶĚƚŚĞƐƉĂĐĞŝƐƚŚĞŵĂŝŶĞůĂďŽƌĂƟŽŶŽĨƚŚĞǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞ
ƐǇƐƚĞŵ͕ǁŚĞƌĞĚĞĐŽŶƐƚƌƵĐƟŶŐŽƌƌĞĨƌĂĐƟŶŐƚŚŝƐůŽŽƉ͕ǀĂƌǇŝŶŐƚŚĞĐŽŶĚŝƟŽŶƐ
under	  which	  the	  loop	  exists,	  then	  generates	  the	  performance.
The	  loop	  can	  be	  found	  in	  visual	  performances	  on	  three	  levels;	  the	  loop	  as	  
ƚŚĞĚŝĂůŽŐƵĞďĞƚǁĞĞŶƚŚĞǀŝƌƚƵĂůĂŶĚƉŚǇƐŝĐĂůƐƉĂĐĞ͕ƚŚĞůŽŽƉĂƐƚŚĞ͚ƐƉĂĐĞͲ
ŵĞĚŝƵŵ͛ŽƌĐŽŶƚĞŶƚŐĞŶĞƌĂƚŽƌĂŶĚĮŶĂůůǇƚŚĞůŽŽƉĂƐƚŚĞŝŶƚĞƌĂĐƟŽŶǁŝƚŚƚŚĞ
ƉĞƌĨŽƌŵĂŶĐĞ͘ƐƚŚŝƐŝŶƚĞƌĂĐƟŽŶůŽŽƉĞǆŝƐƚƐǁŝƚŚŝŶĂƐƉĂƟĂůĐŽŶƚĞǆƚ͕ƚŚĞƐƚƌƵĐƚƵƌĞ
ŽĨŶĂǀŝŐĂƟŽŶ͕ĂƐĂůůĞŶĐŽŵƉĂƐƐŝŶŐƌĂƚŚĞƌƚŚĂŶůŝŶĞĂƌ͕ ŚĂƐƚŽďĞĐŽŶƐŝĚĞƌĞĚ
ĂƐƚŚĞĐŽŶĐĞƉƚƵĂůƉĂƌĂĚŝŐŵ;DĂŶŽǀŝĐŚϮϬϬϭͿ͘ZŽŬĞďǇƐƵŐŐĞƐƚƐƚŚĂƚ͚͙;ƚͿŚĞ
ƐĞƋƵĞŶĐĞŝŶǁŚŝĐŚƚŚĞƐƉĞĐƚĂƚŽƌ;ŽƌƉĞƌĨŽƌŵĞƌͿĞǆƉĞƌŝĞŶĐĞƐƚŚĞƐĞǀŝƐƚĂƐĨŽƌŵƐ
ĂƵŶŝƋƵĞƌĞĂĚŝŶŐŽĨƚŚĂƚƐƉĂĐĞ͛;ZŽŬĞďǇϭϵϵϱͿ͘/ĨƚŚĞƐƉĂĐĞƐĂƌĞŶĂǀŝŐĂƚĞĚŝŶĂ
linear	  fashion	  it	  will	  be	  experienced	  in	  a	  linear	  fashion.	  However,	  if	  the	  spaces	  
ĂƌĞƉƌĞƐĞŶƚĞĚƚŚƌŽƵŐŚĂŶĂůůĞŶĐŽŵƉĂƐƐŝŶŐŶĂǀŝŐĂƟŽŶŝƚǁŝůůďĞĞǆƉĞƌŝĞŶĐĞĚ
ĂƐƐƵĐŚ͘dŽǀŝƐƵĂůŝǌĞƚŚŝƐŶĂǀŝŐĂƟŽŶ͕ƚŚĞǀŝƌƚƵĂůĐĂŵĞƌĂ͕ĂƐƚŚĞŵĞĂŶƐƚŚƌŽƵŐŚ
which	  the	  digital	  image	  is	  displayed,	  becomes	  the	  intermediary	  between	  the	  
ǀŝƌƚƵĂůĂŶĚƉŚǇƐŝĐĂůƐƉĂĐĞ;DĂŶŽǀŝĐŚϮϬϬϭͿ͘dŚŝƐǀŝƌƚƵĂůĐĂŵĞƌĂŽīĞƌƐĂƚŽŽů
ĨŽƌƚŚĞƉĞƌĨŽƌŵĞƌƚŽƌĞĐĞŝǀĞǀŝƐƵĂůĨĞĞĚďĂĐŬŽŶƚŚĞĂĐƟŽŶƐĞŶĂĐƚĞĚŝŶƚŚĞ
performance.	  By	  controlling	  the	  virtual	  camera	  the	  performer’s	  gestures	  are	  
ĚŝƌĞĐƚůǇƌĞŇĞĐƚĞĚďĂĐŬƚŽŚŝŵ͘>ĞǀŝŶĂĚĚƐƚŚĂƚƚŚĞƐĞŐĞƐƚƵƌĞĐĂƉƚƵƌŝŶŐƚĞĐŚŶŝƋƵĞƐ
ŝŶǁŚŝĐŚƚŚĞƉĞƌĨŽƌŵĞƌ Ɛ͛ĂĐƟŽŶƐĂŶĚƐƉĂƟĂůƉƌŽƉĞƌƟĞƐĂƌĞƉůĂǇĞĚďĂĐŬ͕ŽƉĞŶ
up	  ͚͙ƚƌĞŵĞŶĚŽƵƐĐĂƉĂĐŝƚǇƚŽƉƌŽĚƵĐĞůŝǀĞůǇ͕ŽƌŐĂŶŝĐĂůůǇͲĂŶŝŵĂƚĞĚƌĞƐƵůƚƐ͙͛	  and	  
places	  value	  on	  the	  ͚͙ĞǆĐĞƉƟŽŶĂůůǇƟŐŚƚƌĞůĂƟŽŶƐŚŝƉŝƚĞƐƚĂďůŝƐŚĞƐďĞƚǁĞĞŶƚŚĞ
ƵƐĞƌ͛ƐŝŶƉƵƚĂŶĚƚŚĞƐǇƐƚĞŵ͛ƐŽƵƚƉƵƚ͛;>ĞǀŝŶϮϬϬϬͿ͘dŚĞƉĂƌƚŽĨƚŚĞŝŶƚĞƌĨĂĐĞƚŚĂƚ
ĐŽŶƚƌŽůƐƚŚŝƐĨƵŶĐƟŽŶƚŚĞƌĞĨŽƌĞŶĞĞĚƐƚŚĞĂďŝůŝƚǇƚŽďĞƵƐĞĚŝŶƚŚĞƐĂŵĞŵĂŶŶĞƌ
ĂƐƚŽǁŚŝĐŚŝƚǁŽƵůĚƌĞƐƉŽŶĚŝŶƚŚĞǀŝƌƚƵĂů;<ƌƵĞŐĞƌϭϵϵϭͿ͘>ĞǀŝŶŐŽĞƐŽŶƚŽ
suggest	  that	  coupling	  the	  user	  to	  the	  environment	  through	  such	  direct	  control,	  
ŽīĞƌƐƚŚĞĂďŝůŝƚǇƚŽŵĂŶŝƉƵůĂƚĞŵŽǀĞŵĞŶƚƐƋƵŝĐŬůǇŝŶƌĞƐƉŽŶƐĞƚŽƚŚĞƉŚǇƐŝĐĂů
signals,	  ͚͙ĨŽƌŵŝŶŐĂƟŐŚƚůǇĐůŽƐĞĚĐŽŶƚƌŽůůŽŽƉ͛;>ĞǀŝŶϮϬϬϬͿ͘
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Instrument	  as	  Metaphor
dŚŝƐƐǇƐƚĞŵŝĚĞŶƟĮĞĚďǇ͚ƚŚĞůŽŽƉ͛ŶĞĞĚƐƚŽďĞĚŝƐĐƵƐƐĞĚŽŶŝƚƐŽǁŶŵĞƌŝƚƐĂƐ
a	  visual	  performance	  instrument.	  The	  interface	  to	  the	  system	  should	  respond	  
ŝŶƚƵŝƟǀĞůǇƚŽƚŚĞĂĐƟŽŶƐŽĨƚŚĞƉĞƌĨŽƌŵĞƌ͕ ǁŚŝĐŚǁŝůůŝŶƚƵƌŶĂůůŽǁƚŚĞƉĞƌĨŽƌŵĞƌ
ƚŽƌĞƐƉŽŶĚƚŽƚŚĞƐǇƐƚĞŵŝŶƚƵŝƟǀĞůǇǁŝƚŚŚŝƐďŽĚǇƌĂƚŚĞƌƚŚĂŶƚŚƌŽƵŐŚĂŶ
ĂŶĂůǇƟĐĂůƉƌŽĐĞƐƐ͘ĚŵƵŶĚ,ƵƐƐĞƌůŝŶǀĞƐƟŐĂƚĞĚƉŚĞŶŽŵĞŶŽůŽŐǇĂƐĂƉĞƌĐĞƉƟŽŶ
ŽŶƚŚĞǁŽƌůĚƚŚĂƚƌĞƐƉŽŶĚƐƚŽƚŚĞďŽĚǇƌĂƚŚĞƌƚŚĂŶƚŚĞƌĂƟŽŶĂůŵŝŶĚ;EĂƚĂŶƐŽŶ
ϭϵϳϯͿ͘dŚĞŝĚĞŶƟĮĞĚǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞŵĞƚŚŽĚŽůŽŐǇƐŽĨĂƌŐĞŶĞƌĂƚĞƐ
ǀŝƐƵĂůĐŽŶƚĞŶƚŝŶĂƐƉĂƟĂůŝŵŵĞƌƐŝŽŶ͕ǁŚĞƌĞƚŚĞĂƌƟƐƚƌĞƐƉŽŶĚƐƚŽƚŚĞĞŶƟƌĞ
ĞŶǀŝƌŽŶŵĞŶƚƚŚƌŽƵŐŚƐƉĂƟĂůďŽĚŝůǇŶĂǀŝŐĂƟŽŶ͘/ŶƐƵĐŚĂƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů
ƐŝƚƵĂƟŽŶ͕ƚŚĞĂƌƟƐƚŝƐĂďůĞƚŽŵĂŬĞĂŶŝŶƚƵŝƟǀĞƌĞƐƉŽŶƐĞƚŽŚŝƐĞŶǀŝƌŽŶŵĞŶƚ
ĂŶĚŚŝƐŽǁŶƉĞƌĨŽƌŵĂŶĐĞ͕ĐƌĞĂƟŶŐĂŇƵŝĚůǇŽƌŐĂŶŝĐůŽŽƉǁŚĞƌĞƚŚĞŽƵƚƉƵƚŝƐ
ĚŝƐĐŽǀĞƌĞĚ	  rather	  than	  ƉƌĞĚŝĐƚĞĚ.	  In	  ƌƟĮĐŝĂůZĞĂůŝƚǇ//DǇƌŽŶ<ƌƵĞŐĞƌůĂǇƐŽƵƚĂ
ƉƌŝŵĞŵŽƟǀĂƟŽŶĨŽƌĐƌĞĂƟŶŐƐƵĐŚŐĞŶĞƌĂƟǀĞŝŶƚĞƌĂĐƟǀĞƐǇƐƚĞŵƐ͗͚/ŶĚĞĞĚ͕ŽŶĞ
ŽĨƚŚĞƐƚƌŽŶŐŵŽƟǀĂƟŽŶƐŐƵŝĚŝŶŐƚŚŝƐǁŽƌŬŝƐƚŚĞĚĞƐŝƌĞƚŽĐŽŵƉŽƐĞǁŽƌŬƐƚŚĂƚ
ƐƵƌƉƌŝƐĞ;ĞǀĞŶͿƚŚĞŝƌĐƌĞĂƚŽƌ͛;<ƌƵĞŐĞƌϭϵϵϭͿ͘
/Ŷ>ĞǀŝŶ Ɛ͛ǁŽƌĚƐ͕ƚŚĞĨĞĂƚƵƌĞŽĨĂƐƵĐĐĞƐƐĨƵůŝŶƚƵŝƟǀĞŝŶƐƚƌƵŵĞŶƚŝƐ͚͙ƚŚĂƚŝƚƐ
ƌĞƐƵůƚƐĂƌĞŝŶĞǆŚĂƵƐƟďůĞĂŶĚĞǆƚƌĞŵĞůǇǀĂƌŝĂďůĞ͕ŝŶƐŽĨĂƌĂƐŝƚĐĂŶĂīŽƌĚŵĂŶǇ
ĚŝīĞƌĞŶƚŬŝŶĚŽĨĐŽŵƉŽƐŝƟŽŶƐ͕ĂŶĚŝƐƐĞŶƐŝƟǀĞƚŽƐƵďƚůĞĨĞĂƚƵƌĞƐŽĨĂƵƐĞƌ͛Ɛ
ƉĞƌĨŽƌŵĂŶĐĞ͛;>ĞǀŝŶϮϬϬϬͿ͘	  The	  term	  instrument	  can	  be	  used	  very	  generally	  
here,	  applying	  for	  example	  to	  a	  simple	  interface	  such	  as	  an	  ordinary	  pencil,	  as	  
ǁĞůůĂƐƚŽĂŵƵƐŝĐĂůŝŶƐƚƌƵŵĞŶƚƐƵĐŚĂƐĂĐůĂƐƐŝĐĂůǀŝŽůŝŶ͘ŶĞīĞĐƟǀĞŝŶƐƚƌƵŵĞŶƚ
explores	  simplicity	  in	  use	  and	  complexity	  in	  possibility.	  There	  is	  not	  a	  direct	  
ŶĞĞĚĨŽƌƚŚĞĂƌƟƐƚƚŽƵŶĚĞƌƐƚĂŶĚƚŚĞƐƉĞĐŝĮĐŵĞĐŚĂŶŝĐƐŽĨƚŚĞŝŶƐƚƌƵŵĞŶƚďƵƚ
ŵŽƌĞƚŚĞƉĞƌĨŽƌŵĂŶĐĞƉŽƐƐŝďŝůŝƟĞƐƚŚĞŝŶƐƚƌƵŵĞŶƚƉƌŽǀŝĚĞƐ͘dŚĞŝŶƐƚƌƵŵĞŶƚ͕ĂƐ
ĂƐǇŵďŽůĨŽƌŝŶƚĞƌĂĐƟǀĞǁŽƌŬ͕ƚŚĞƌĞĨŽƌĞŚĂƐƚŽŝŶĐůƵĚĞƐŽŵĞĨŽƌŵŽĨůĞĂƌŶŝŶŐ
ĂŶĚĞǆƉĞƌŝĞŶĐĞŵĞĐŚĂŶŝƐŵ;ZŽŬĞďǇϭϵϵϱͿ͘/ŶŽƌĚĞƌƚŽƉĞƌĨŽƌŵĂŶǇŝŶƐƚƌƵŵĞŶƚ
ǁŝƚŚƐŬŝůů͕ƉƌĂĐƟĐĞŝƐƌĞƋƵŝƌĞĚǁŚĞƌĞƚŚĞƵƐĞƌŝƐĂďůĞƚŽĞǆƉůŽƌĞƚŚĞĚǇŶĂŵŝĐ
ŽƉƉŽƌƚƵŶŝƟĞƐĂƐǁĞůůĂƐƚŚĞůŝŵŝƚĂƟŽŶƐ͘>ĞǀŝŶƐƵŐŐĞƐƚƐƚŚĂƚŝŶĂŶĞīĞĐƟǀĞ
system͚͙ƚŚĞĞǆƉĞƌŝĞŶĐĞŽĨĂĐĐƵƐƚŽŵŝǌŝŶŐŽŶĞƐĞůĨƚŽƚŚĞƐĞƌƵůĞƐ͕ŝĨƚŚĞƐĞƌƵůĞƐĂƌĞ
ƌĞŐƵůĂƌĞŶŽƵŐŚ͕ĐĂŶďĞƋƵŝƚĞĞŶũŽǇĂďůĞ;>ĞǀŝŶϮϬϬϬͿ͘
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Conclusion
A	  well	  designed	  visual	  performance	  system	  needs	  to	  be	  one	  that	  addresses	  
ƐŝŵƉůŝĐŝƚǇŝŶƵƐĞǇĞƚŝƐĐŽŵƉůĞǆŝŶŽƵƚƉƵƚ͕ƉƌŽǀŝĚŝŶŐƚŚĞĂƌƟƐƚǁŝƚŚĂŶŽƉƉŽƌƚƵŶŝƚǇ
ƚŽƵƐĞƚŚĞƐǇƐƚĞŵĂƐĂŶŝŶƚƵŝƟǀĞŝŶƐƚƌƵŵĞŶƚ͘/ŶĐŽŶƚƌĂƐƚƚŽƚŚĞĂƉƉƌŽĂĐŚ
ƉƌŽǀŝĚĞĚďǇŶĂǀŝŐĂƟŶŐƐƚĂŶĚĂƌĚƐŽŌǁĂƌĞŝŶƚĞƌĨĂĐĞƐƚŚĂƚĂƌĞŶŽƚĂůǁĂǇƐĞĂƐǇƚŽ
ƵƐĞ͕ƚŚĞŝŶƚƵŝƟǀĞŶĂƚƵƌĞŽĨƚŚŝƐƉƌŽƉŽƐĞĚŝŶƚĞƌĨĂĐĞĂůůŽǁƐƚŚĞĂƌƟƐƚƚŽƌĞƐƉŽŶĚ
ŇƵŝĚůǇƚŽƚŚĞĞŶǀŝƌŽŶŵĞŶƚ͕ƚŽŚŝƐŽǁŶĂĐƟŽŶƐĂŶĚƚŽƚŚĞĞǆƉĞƌŝĞŶĐĞŝƚƐĞůĨ͘ 
dŚŝƐƉƌŽƉŽƐĞĚĞŶǀŝƌŽŶŵĞŶƚĂůƌĞƐƉŽŶƐĞŶĞŐĂƚĞƐƚŚĞŶĞĞĚƚŽŶĂǀŝŐĂƚĞƐŽŌǁĂƌĞ
ŝŶƚĞƌĨĂĐĞƐ͕ƌĂƚŚĞƌĂůůŽǁŝŶŐƚŚĞĂƌƟƐƚƚŚĞĂďŝůŝƚǇƚŽĞǆƉůŽƌĞƚŚĞĐƌĞĂƟǀĞƉŽƐƐŝďŝůŝƚǇ
of	  the	  instrument.
dŚĞĐŽŶĐĞƉƚŽĨƚŚĞ͚ůŽŽƉ͛ĂƐƚŚĞƉƌŝŶĐŝƉůĞŝŶƚĞƌĂĐƟǀĞƐƚƌƵĐƚƵƌĞĨŽƌƚŚĞŝŶƐƚƌƵŵĞŶƚ
ĨŽƌŵƐƚŚĞĨƌĂŵĞǁŽƌŬĨŽƌƚŚŝƐǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞƐƐǇƐƚĞŵ͘/ƚŝƐĂŶĂůǇƐĞĚŽŶƚŚƌĞĞ
ůĞǀĞůƐ͕ĂƐĂĚŝĂůŽŐƵĞďĞƚǁĞĞŶǀŝƌƚƵĂůĂŶĚƉŚǇƐŝĐĂůƐƉĂĐĞƐďƌĞĂŬŝŶŐĂǁĂǇĨƌŽŵĂ
ƐĐƌĞĞŶďĂƐĞĚĂŶĂůŽŐǇ͕ ǁŚĞƌĞƚŚĞŝŶƚĞŐƌĂƟŽŶŽĨƚŚĞƐƉĂĐĞƐŽīĞƌŽƉƉŽƌƚƵŶŝƚǇĂƐ
ƚŚĞƐŽƵƌĐĞŽĨƚŚĞĐŽŶƚĞŶƚ͕ĂŶĚĂƐĂŶŝŶƚƵŝƟǀĞŝŶƚĞƌĂĐƟŽŶƚŚƌŽƵŐŚǀŝƐƵĂůĨĞĞĚďĂĐŬ
between	  the	  performer	  and	  the	  intended	  performance.	  The	  instrument	  uses	  a	  
ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂůĂƉƉƌŽĂĐŚƚŽŝŶƚĞƌĨĂĐŝŶŐǁŚĞƌĞĂďŽĚŝůǇƌĞƐƉŽŶƐŝǀĞŝŶƚĞƌĂĐƟŽŶ
exists	  between	  the	  system	  and	  the	  performer.	  This	  approach	  therefore	  focuses	  
ǀĞƌǇŵƵĐŚŽŶƚŚĞƐƉĂƟĂůŶŽƟŽŶŽĨƚŚĞǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞĂůůŽǁŝŶŐƚŚĞĂƌƟƐƚ
not	  only	  to	  respond	  to	  the	  environment	  itself,	  both	  physical	  and	  virtual,	  but	  in	  
ƚƵƌŶƚŽŚŝƐŽǁŶĂĐƟŽŶƐǁŝƚŚŝŶƚŚĞĞŶǀŝƌŽŶŵĞŶƚ͘&ŽĐƵƐƐŝŶŐƚŚĞĚĞƐŝŐŶŽĨĂǀŝƐƵĂů
ƉĞƌĨŽƌŵĂŶĐĞƐǇƐƚĞŵŽŶƚŚĞƉƌŝŶĐŝƉůĞŽĨŝŶƚĞƌĂĐƟŽŶ͕ƌĂƚŚĞƌƚŚĂŶƚŚĞŵĂŶŝƉƵůĂƟŽŶ
ŽĨĐŽŵƉůĞǆƐŽŌǁĂƌĞǁŝůůƉƌŽǀŝĚĞƚŚĞĂƌƟƐƚǁŝƚŚĂŵƵĐŚŵŽƌĞ	  ŝŶƚƵŝƟǀĞŽƌŐĂŶŝĐ
visual	  instrument.
/ŶƚŚĞĨŽůůŽǁŝŶŐĐŚĂƉƚĞƌ͕ /ǁŝůůĚŝƐĐƵƐƐƚŚĞĚĞƐŝŐŶĐƌŝƚĞƌŝĂƚŚĂƚǁŝůůĚĞĮŶĞƚŚĞ
ĨƌĂŵĞǁŽƌŬĨŽƌƚŚĞĚĞƐŝŐŶŽĨĂŶŝŶƚƵŝƟǀĞǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞŝŶƐƚƌƵŵĞŶƚ͕
ŐĞŶĞƌĂƚĞĚƚŚƌŽƵŐŚƚŚĞƵƐĞŽĨƐƉĂƟĂůŝůůƵƐŝŽŶ͘ĂĐŚŽĨƚŚĞƉƌŝŶĐŝƉůĞƐŝĚĞŶƟĮĞĚ
within	  the	  research	  to	  this	  point	  is	  evaluated	  in	  a	  set	  of	  criteria,	  vital	  to	  the	  
successful	  design	  of	  such	  an	  instrument.
Summary
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&ƌŽŵƚŚĞĨƌĂŵĞǁŽƌŬĞƐƚĂďůŝƐŚĞĚƚŚƌŽƵŐŚƚŚĞƌĞƐĞĂƌĐŚ͕ĞǆƉĞƌŝŵĞŶƚƐĂŶĚ
ƚŚĞŽƌĞƟĐĂůĂŶĂůǇƐŝƐ͕/ŚĂǀĞĚĞƌŝǀĞĚĂƐĞƚŽĨĚĞƐŝŐŶĐƌŝƚĞƌŝĂƚŚĂƚ͕ŝĨĨŽůůŽǁĞĚ͕
ǁŝůůƉƌŽǀŝĚĞƚŚĞďĂƐŝƐĨŽƌĂŶĞǆƉƌĞƐƐŝǀĞůǇƵŶŝƋƵĞƐƉĂƟĂůǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞ
ŝŶƐƚƌƵŵĞŶƚ͘dŚĞĨŽůůŽǁŝŶŐĮǀĞƉŽŝŶƚƐĂƌĞƚŚĞŵĂŝŶƐƚƌƵĐƚƵƌĂůƉŽŝŶƚƐĨŽƌƚŚĞ
ŽǀĞƌĂůůŝŶƐƚƌƵŵĞŶƚ͕ĞĂĐŚƚŚĞŶďƌŽŬĞŶĚŽǁŶŝŶƐƵĐĐĞƐƐŝǀĞƐĞĐƟŽŶƐ͕ĨƵƌƚŚĞƌ
ĞůĂďŽƌĂƟŶŐŽŶƚŚĞƐƉĞĐŝĮĐŶĞĞĚƐŽĨĞĂĐŚƉĂƌƚ͘
ĞƐŝŐŶƌŝƚĞƌŝĂĨŽƌ^ƉĂƟĂůsŝƐƵĂůDƵƐŝĐ/ŶƐƚƌƵŵĞŶƚ
The	  system	  should	  be	  considered	  as	  a	  loop;	  a	  loop	  between	  the	  performer	  
(expression),	  the	  space	  (reality),	  and	  the	  content	  (experience).	  How	  the	  system	  
ĨƵŶĐƟŽŶƐƉƌŽǀŝĚĞƐƚŚĞŐƵŝĚĞůŝŶĞƐĨŽƌŝŶƚĞƌĂĐƟŽŶ͕ǁŚĞƌĞƚŚĞƐǇƐƚĞŵŝƐƐĞƚƵƉĨŽƌ
simplicity	  in	  use,	  yet	  remaining	  complex	  in	  possibility.
ͻ WŚĞŶŽŵĞŶŽůŽŐŝĐĂůŝŶƚĞƌĂĐƟŽŶƐŚŽƵůĚĞŶŐĂŐĞƚŚĞƵƐĞƌŵŽǀĞŵĞŶƚŝŶƚŚĞ
ĞŶƟƌĞǌŽŶĞŽĨĞǆƉĞƌŝĞŶĐĞǁŝƚŚƚŚĞƐǇƐƚĞŵ͕ƚŽŵĂŝŶƚĂŝŶĂƟŐŚƚƌĞůĂƟŽŶƐŚŝƉ
ƚŚĂƚŝƐŇĞǆŝďůĞĂŶĚŝŶƚƵŝƟǀĞǇĞƚŝŶĐŽŶƚƌŽůĂƚĂůůƟŵĞƐ
ͻ dŚĞŝŶƚĞƌĨĂĐĞƐŚŽƵůĚďĞƋƵŝĐŬůǇĂƉƉƌĞŚĞŶƐŝďůĞĂŶĚƉƌŽǀŝĚĞŝŵŵĞĚŝĂƚĞůǇ
ƐĂƟƐĨǇŝŶŐƌĞƐƵůƚƐďǇƌĞƐƉŽŶĚŝŶŐĚŝƌĞĐƚůǇƚŽƌĞĂůƟŵĞƉĞƌĨŽƌŵĞƌŝŶƉƵƚĂŶĚ
ĂĐƟŽŶƐ
ͻ dŚĞƉĞƌĨŽƌŵĂŶĐĞƐŚŽƵůĚďĞĂŶŝŵŵĞƌƐŝǀĞƐƉĂƟĂůĞǆƉĞƌŝĞŶĐĞ͕ďŽƚŚǀŝƌƚƵĂůůǇ
ĂŶĚƉŚǇƐŝĐĂůůǇ͕ ĐƌĞĂƟŶŐƉĞƌĐĞƉƟǀĞǀƵůŶĞƌĂďŝůŝƚǇƚŚƌŽƵŐŚƚŚĞĂƵŐŵĞŶƚĞĚ
ƌĞĂůŝƚǇƚĞĐŚŶŝƋƵĞŽĨƉƌŽũĞĐƟŽŶŵĂƉƉŝŶŐ
ͻ dŚĞĞǆƉůŽƌĂƟŽŶĂŶĚŶĂǀŝŐĂƟŽŶŽĨƚŚĞƐƉĂĐĞƐŚŽƵůĚŐĞŶĞƌĂƚĞƚŚĞǀŝƐƵĂů
content	  through	  illusively	  revealing	  and	  concealing	  the	  actual	  geometry	  of	  
the	  space
Design	  Criteria
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System
dŚĞƐǇƐƚĞŵŝƐƚŚĞŽǀĞƌĂůůďĂĐŬďŽŶĞƚŚĂƚǁŝůůŚŽůĚĂůůƚŚĞŝŶĚŝǀŝĚƵĂůĐŽŵƉŽŶĞŶƚƐ
together.
ͻ ,ŽǁƚŚĞƐǇƐƚĞŵǁŽƌŬƐƐŚŽƵůĚƉƌŽǀŝĚĞƚŚĞŐƵŝĚĞůŝŶĞƐĨŽƌƚŚĞŝŶƚĞƌĂĐƟŽŶ
ͻ The	  system	  should	  be	  set	  up	  for	  simplicity	  in	  use	  but	  remain	  complex	  in	  
possibility
ͻ dŚĞŝŶƚĞƌĂĐƟŽŶǁŝƚŚƚŚĞƐǇƐƚĞŵƐŚŽƵůĚďĞĐŽŶƐŝĚĞƌĞĚĂƐĂůŽŽƉ͖ĂůŽŽƉ
ďĞƚǁĞĞŶƚŚĞƵƐĞƌ͕ ƐƉĂĐĞĂŶĚĐŽŶƚĞŶƚ͘;ZĞƐƉĞĐƟǀĞůǇ͖ĞǆƉƌĞƐƐŝŽŶ͕ƌĞĂůŝƚǇĂŶĚ
experience)
ͻ dŚĞŝŶƚĞƌĂĐƟŽŶďĞƚǁĞĞŶƚŚĞƵƐĞƌĂŶĚƚŚĞƐǇƐƚĞŵƐŚŽƵůĚďĞŝŶƚƵŝƟǀĞŝŶďŽƚŚ
ways
ͻ dŚĞŝŶƚĞƌĂĐƟŽŶƐŚŽƵůĚďĞĂƉƉƌŽĂĐŚĞĚƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů͕ǁŚĞƌĞƚŚĞ
interface	  is	  considered	  as	  immersive
ͻ The	  system	  should	  be	  easy	  to	  understand	  yet	  mastery	  should	  remain	  illusive.	  
The	  system	  should	  incorporate	  a	  learning	  and	  experience	  mechanism,	  where	  
ƚŚĞĮŶĂůŽƵƚƉƵƚƐŚŽƵůĚďĞĂƉƌŽĐĞƐƐŽĨĚŝƐĐŽǀĞƌǇ
ͻ dŚĞĮŶĂůŽƵƚƉƵƚƐŚŽƵůĚŚĂǀĞŝŶĮŶŝƚĞǀĂƌŝĞƚǇ͕ ĂŶĚŚĂǀĞƚŚĞĂďŝůŝƚǇĨŽƌƚŚĞ
performer	  to	  generate	  his/her	  own	  visual	  language
WĞƌĨŽƌŵĂŶĐĞͬ/ŶƚĞƌĂĐƟŽŶ
dŚĞŝŶƚĞƌĂĐƟŽŶƐŝĚĞĨŽĐƵƐĞƐŽŶƚŚĞĐŽŶŶĞĐƟŽŶďĞƚǁĞĞŶƚŚĞƉĞƌĨŽƌŵĞƌĂŶĚƚŚĞ
system	  within	  the	  space
ͻ ƟŐŚƚƌĞůĂƟŽŶƐŚŝƉďĞƚǁĞĞŶƚŚĞƉĞƌĨŽƌŵĞƌĂŶĚƚŚĞƐǇƐƚĞŵƐŚŽƵůĚďĞ
ŵĂŝŶƚĂŝŶĞĚĨŽƌĂŶŝŶƚƵŝƟǀĞƉĞƌĨŽƌŵĂŶĐĞ͘dŚŝƐƉĞƌĨŽƌŵĂŶĐĞƐŚŽƵůĚďĞďĂƐĞĚ
ŽŶŝŵƉƌŽǀŝƐĂƟŽŶ͕ŽŶĞƚŚĂƚŝƐŇĞǆŝďůĞĂŶĚĂĚĂƉƚĂďůĞ͕ǇĞƚƚŚĞƵƐĞƌŵƵƐƚ
ƌĞŵĂŝŶŝŶĐŽŶƚƌŽůĂƚĂůůƟŵĞƐ
ͻ dŚĞƉŚĞŶŽŵĞŶŽůŽŐŝĐĂůŝŶƚĞƌĂĐƟŽŶƐŚŽƵůĚĞŶŐĂŐĞǁŝƚŚŚƵŵĂŶŵŽǀĞŵĞŶƚŝŶ
ƚŚĞĞŶƟƌĞǌŽŶĞŽĨĞǆƉĞƌŝĞŶĐĞ
ͻ dŚĞŝŶƚĞƌĂĐƟŽŶƐŚŽƵůĚďĞďĂƐĞĚŽŶŐĞƐƚƵƌĞĐĂƉƚƵƌŝŶŐƚĞĐŚŶŝƋƵĞƐƚŚĂƚ
ƉƌŽǀŝĚĞƚŚĞƉĞƌĨŽƌŵĞƌǁŝƚŚǀŝƐƵĂůĐƵĞƐĂŶĚƚĞŵƉŽƌĂůŵĂƌŬƐŽĨŝŶƚĞƌĂĐƟŽŶ
ƚŚĂƚĂƌĞƌĞĐŽƌĚĞĚĂŶĚƉůĂǇĞĚďĂĐŬ
ͻ dŚĞĨĞĞĚďĂĐŬůŽŽƉŽĨƵƐĞƌŝŶƚĞƌĂĐƟŽŶƐŚŽƵůĚŶŽƚŽŶůǇďĞƌĞŇĞĐƚĞĚďƵƚĂůƐŽ
ƌĞĨƌĂĐƚĞĚƚŽƉƌŽǀŝĚĞƚŚĞďĂƐŝƐĨŽƌĐŽŶƚĞŶƚĐƌĞĂƟŽŶ
ͻ dŚĞŝŶƚĞƌĂĐƟŽŶƐŚŽƵůĚďĞĂŶĂůůĞŶĐŽŵƉĂƐƐŝŶŐŶŽŶͲůŝŶĞĂƌŶĂǀŝŐĂƟŽŶŽĨƚŚĞ
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Interface
dŚĞŝŶƚĞƌĨĂĐĞĚĞĂůƐǁŝƚŚƚŚĞŵŽƌĞŝŶƟŵĂƚĞĐŽŶŶĞĐƟŽŶďĞƚǁĞĞŶƚŚĞƵƐĞƌĂŶĚ
system,	  and	  the	  details	  that	  the	  user	  is	  able	  to	  control
ͻ dŚĞŝŶƚĞƌĨĂĐĞƐŚŽƵůĚƌĞƐƉŽŶĚĚŝƌĞĐƚůǇƚŽƌĞĂůƟŵĞŚƵŵĂŶŵŽǀĞŵĞŶƚ͕ŝŶƉƵƚ
ĂŶĚĂĐƟŽŶƐ
ͻ The	  performer	  should	  interpret	  the	  rules	  of	  the	  interface	  perceptually	  
through	  experience,	  learning	  through	  discovery
ͻ dŚĞŝŶƚĞƌĨĂĐĞƐŚŽƵůĚďĞƋƵŝĐŬůǇĂƉƉƌĞŚĞŶƐŝďůĞĂŶĚƉƌŽǀŝĚĞŝŵŵĞĚŝĂƚĞůǇ
evident	  results
ͻ Within	  the	  interface	  there	  should	  be	  a	  balance	  between	  direct	  and	  indirect	  
ĐŽŶƚƌŽůƐ͕ǁŚŝĐŚĐĂŶďĞƐĞĞŶĂƐŝŶĚŝǀŝĚƵĂůĂŶĚĐŽŵďŝŶĂƟŽŶĐŽŶƚƌŽůƐ͘dŚĞ
ůĂŶŐƵĂŐĞŽĨƚŚĞƐĞĐŽŶƚƌŽůƐƐŚŽƵůĚƌĞŵĂŝŶĂƐĂŶŝŶƚƵŝƟǀĞƵŶĚĞƌƐƚĂŶĚŝŶŐƚŽ
the	  performer
ͻ dŚĞŝŶƚĞƌĨĂĐĞƐŚŽƵůĚĂĚĚƌĞƐƐĐŽŶƚƌŽůŽĨĐŽŶƚĞŶƚĐƌĞĂƟŽŶĂŶĚŵĂŶŝƉƵůĂƟŽŶ͘
These	  controls	  should	  be	  designed	  based	  on	  what	  is	  created	  and	  what	  is	  
seen.	  
Space
dŚĞƐƉĂƟĂůƉŽŝŶƚƐĚŝƐĐƵƐƐƚŚĞŝŶƚĞƌĂĐƟŽŶŽĨƚŚĞƉŚǇƐŝĐĂůĂŶĚǀŝƌƚƵĂůƐƉĂĐĞƐ͕ŝŶ
ŽƌĚĞƌƚŽŐĞŶĞƌĂƚĞƚŚĞĐŽŶƚĞŶƚŝŶƚŚĞĐŽͲĞǆŝƐƚĞŶĐĞŽĨƚŚĞƐĞŵĞŶƟŽŶĞĚƐƉĂĐĞƐ
ͻ dŚĞƉĞƌĨŽƌŵĂŶĐĞƐŚŽƵůĚďĞĂŶŝŵŵĞƌƐŝǀĞƐƉĂƟĂůǀŝƐƵĂůĞǆƉĞƌŝĞŶĐĞ͕ďŽƚŚ
ǀŝƌƚƵĂůůǇĂŶĚƉŚǇƐŝĐĂůůǇ͕ ĐƌĞĂƟŶŐƉĞƌĐĞƉƟǀĞǀƵůŶĞƌĂďŝůŝƚǇƚŚƌŽƵŐŚƚŚĞ
ĂƵŐŵĞŶƚĞĚƌĞĂůŝƚǇƚĞĐŚŶŝƋƵĞŽĨƉƌŽũĞĐƟŽŶŵĂƉƉŝŶŐ
ͻ The	  merging	  of	  the	  physical	  and	  virtual	  space	  is	  an	  apparent	  loop	  of	  spaces	  
where	  the	  virtual	  stands	  to	  supplement,	  mimic	  and	  deconstruct	  the	  physical
ͻ dŚĞĐŽŵƉŽƐŝƟŽŶŽĨƐƉĂĐĞƐƐŚŽƵůĚďĞĐŽŶƐŝĚĞƌĞĚĂƐĂŵĞĚŝƵŵŝŶŝƚƐĞůĨ͕ 
ǁŚĞƌĞƚŚĞƐƉĂƟĂůĨĞĞĚďĂĐŬĐĂŶƚŚĞŶďĞŝĚĞŶƟĮĞĚĂƐ͚ƐƉĂĐĞŵĞĚŝƵŵ͛
ͻ /ŶƚĞƌĂĐƟŶŐǁŝƚŚƚŚĞ͚ƐƉĂĐĞŵĞĚŝƵŵ͛ŝƐďĂƐĞĚŽŶƚŚĞĚĞĐŽŶƐƚƌƵĐƟŽŶŽĨ
reality,	  revealing	  and	  concealing	  the	  actual	  physical	  geometry	  of	  the	  space.	  
dŚĞĂĐƚƵĂůŐĞŽŵĞƚƌǇƐŚŽƵůĚďĞŶĂǀŝŐĂƚĞĚĂƐĂŶĞǆƉůŽƌĂƟŽŶŽĨƐƉĂĐĞ͕ǁŚĞƌĞ
ƚŚĞŵĂŶŝƉƵůĂƟŽŶŽĨƚŚĞ͚ƐƉĂĐĞŵĞĚŝƵŵ͛ƐĐƵůƉƚƐƚŚĞŝůůƵƐŝŽŶ͘
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Visual	  Music
dŚĞǀŝƐƵĂůŵƵƐŝĐƐĞĐƟŽŶĚŝƐĐƵƐƐĞƐƚŚĞĂĐƚƵĂůĐŽŶƚĞŶƚĐƌĞĂƟŽŶ͕ŚŽǁŝƚŝƐ
generated,	  and	  how	  it	  is	  performed	  to	  the	  audience
ͻ dŚĞĞǆƉůŽƌĂƟŽŶĂŶĚŶĂǀŝŐĂƟŽŶŽĨƚŚĞƐƉĂĐĞƐŚŽƵůĚŐĞŶĞƌĂƚĞƚŚĞǀŝƐƵĂů
ĐŽŶƚĞŶƚƚŚƌŽƵŐŚƚŚĞƐƉĂƟĂůŝůůƵƐŝŽŶŽĨƌĞǀĞĂůŝŶŐĂŶĚĐŽŶĐĞĂůŝŶŐƚŚĞĂĐƚƵĂů
geometry
ͻ dŚĞ͚ƐƉĂĐĞŵĞĚŝƵŵ͛ŐĞŶĞƌĂƚĞĚĨƌŽŵƚŚĞƐƉĂƟĂůĨĞĞĚďĂĐŬůŽŽƉ͕ƐŚŽƵůĚďĞ
considered	  as	  the	  visual	  medium.	  The	  space	  medium	  will	  generate	  it’s	  own	  
principles	  and	  behaviours	  that	  should	  provide	  an	  unlimited	  possibility	  for	  
ĐŽŵƉŽƐŝƟŽŶƐƚŚƌŽƵŐŚĞǀĞƌĐŚĂŶŐŝŶŐƵƐĞƌŝŶƉƵƚƐ͘sŝƐƵĂůŝŶƉƵƚƐǁŝůůǀĂƌǇŝŶ
two	  formats,	  from	  pure	  light	  and	  shadow	  to	  a	  more	  graphical	  approach	  to	  
the	  geometry
ͻ dŚĞĐŽŵƉŽƐŝƟŽŶƐƐŚŽƵůĚďĞĞǀŝĚĞŶƚŝŶƌĞĂůƟŵĞ͕ǁŝƚŚƚŚĞƉŽƐƐŝďŝůŝƚǇƚŽ
ĐŽŵďŝŶĞƚĞŵƉŽƌĂůĂŶĚůŽŽƉĞĚĐŽŵƉŽƐŝƟŽŶƐ͘/ƚŝƐƚŚĞĚĞĐŽŶƐƚƌƵĐƟŽŶŽĨƚŚĞ
ĐŽŵƉŽƐŝƟŽŶĂůůŽŽƉƐƚŚĂƚďĞĐŽŵĞƐƚŚĞƉĞƌĨŽƌŵĂŶĐĞ͘
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Summary
dŚĞƐĞĐƌŝƚĞƌŝĂĚŝƐĐƵƐƐĞĚĨŽƌŵƚŚĞĚĞƚĂŝůĞĚĨƌĂŵĞǁŽƌŬĨŽƌďƵŝůĚŝŶŐĂŶĚĚĞƐŝŐŶŝŶŐ
ĂŶŝŶƚƵŝƟǀĞǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞŝŶƐƚƌƵŵĞŶƚƚŚƌŽƵŐŚƚŚĞƵƐĞŽĨƐƉĂƟĂůŝůůƵƐŝŽŶ͘
dŚĞǇĂƌĞŵĞƌĞůǇŐƵŝĚĞůŝŶĞƐ͕ǇĞƚĚĞƌŝǀĞĚĨƌŽŵƌĞƐĞĂƌĐŚƚŚĂƚƉƵƚƐĂƚŚĞŽƌĞƟĐĂů
outline	  towards	  the	  actual	  physical	  outcome,	  and	  therefore	  provide	  enough	  
substance	  to	  create	  such	  an	  instrument.
In	  the	  following	  chapter,	  the	  designed	  system	  is	  discussed	  through	  a	  
ĚŝĂŐƌĂŵŵĂƟĐĞƐƐĂǇ͕ ĂŶĚĮŶĂůůǇƚŚĞƉĞƌĨŽƌŵĂŶĐĞŽĨƚŚĞŝŶƐƚƌƵŵĞŶƚŝƐĞůĂďŽƌĂƚĞĚ
ŽŶƚŽĚĞŵŽŶƐƚƌĂƚĞƚŚĞĞīĞĐƟǀĞŶĂƚƵƌĞŽĨƚŚĞƐǇƐƚĞŵŝŶĐƌĞĂƟŶŐĂǀŝƐƵĂů
ƉĞƌĨŽƌŵĂŶĐĞƚŚƌŽƵŐŚƐƉĂƟĂůŝůůƵƐŝŽŶ͘
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dŚĞĨŽůůŽǁŝŶŐŚĂƉƚĞƌǁŝůůƉƌĞƐĞŶƚĂďƌĞĂŬĚŽǁŶŽĨƚŚĞĮŶĂůƐǇƐƚĞŵĚĞƐŝŐŶŝŶ
ŝŶĚŝǀŝĚƵĂůƐĞĐƟŽŶƐ͕ĐŽǀĞƌŝŶŐƚŚĞŽǀĞƌĂůůƐǇƐƚĞŵƐĞƚƵƉ͕ƚŚĞŝŶƚĞƌĂĐƟŽŶƐĞƚƵƉ
and	  the	  interface	  layout.	  For	  this	  design	  several	  decisions	  have	  been	  made	  to	  
facilitate	  the	  design	  in	  its	  purest	  form.	  Firstly	  the	  space	  has	  been	  minimalised	  
ƚŽĚĞŵŽŶƐƚƌĂƚĞďĞƩĞƌŝƚƐůĂǇŽƵƚĂŶĚƉĞƌĨŽƌŵĂďŝůŝƚǇ͕ ĂůƚŚŽƵŐŚŝƚŝƐƉŽƐƐŝďůĞ
ĨŽƌŝƚƚŽƚĂŬĞŽŶĂůŵŽƐƚĂŶǇĨŽƌŵĂƚ͘dŚĞƐƉĂĐĞŚĂƐďĞĞŶƌĞĚƵĐĞĚĚŽǁŶƚŽŽŶĞ
cube	  in	  the	  middle	  of	  two	  planes.	  This	  provides	  the	  user	  with	  enough	  physical	  
3-­‐Dimensionality	  to	  demonstrate	  the	  principles	  established	  within	  the	  research.	  
^ĞĐŽŶĚůǇƚŚĞĂĐƚƵĂůŝŶƚĞƌĨĂĐĞŚĂƐďĞĞŶĂĐŚŝĞǀĞĚƚŚƌŽƵŐŚĚĞĐŽŶƐƚƌƵĐƟŶŐƚǁŽ
EŝŶƚĞŶĚŽͲtŝŝƌĞŵŽƚĞƐĐŽŶƚƌŽůůĞƌƐƚŽĂĐŚŝĞǀĞƚŚĞƐƉĂƟĂůŶĂǀŝŐĂƟŽŶĂƐĚĞƐŝƌĞĚ͘
ĂĐŚŽĨƚŚĞƐĞĚĞĐŝƐŝŽŶƐǁŝůůďĞĚŝƐĐƵƐƐĞĚŝŶĚĞƚĂŝůŝŶƚŚĞĨŽůůŽǁŝŶŐƐĞĐƟŽŶƐ͘
Final	  System	  Design
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dŚŝƐĐŽǀĞƌƐƚŚĞŽǀĞƌĂůůƉĞƌĨŽƌŵĂƟǀĞWƌŽũĞĐƟŽŶDĂƉƉŝŶŐůĂǇŽƵƚŽĨƚŚĞĚĞƐŝŐŶ
ƐǇƐƚĞŵ͘dŚĞƐǇƐƚĞŵŝƐďƌŽŬĞŶĚŽǁŶŝŶƚŽƚǁŽƐĞĐƟŽŶƐ͕ƚŚĞƉŚǇƐŝĐĂůƐƉĂĐĞĂŶĚƚŚĞ
virtual	  space.	  The	  physical	  space	  is	  set	  up	  as	  desired,	  and	  then	  replicated	  within	  
ƚŚĞǀŝƌƚƵĂůƐƉĂĐĞ͘ůůƚŚĞǀŝƌƚƵĂůƉůĂŶĞƐĂƌĞŵĂƚĐŚĞĚŝŶƉĞƌƐƉĞĐƟǀĞĂŶĚƉƌŽũĞĐƚĞĚ
ďĂĐŬŽŶƚŽƚŚĞƉŚǇƐŝĐĂůƐƉĂĐĞ͕ĐƌĞĂƟŶŐƚŚŝƐWƌŽũĞĐƟŽŶDĂƉƉŝŶŐƐƵƌĨĂĐĞ͘
Secondly	  that	  same	  digital	  image	  is	  returned	  to	  the	  virtual	  space	  as	  a	  texture,	  
ŵĂƉƉĞĚŽŶƚŽĞĂĐŚƐƵƌĨĂĐĞǁŝƚŚŝŶƚŚĞĚĞƐŝŐŶ͕ǁŚŝĐŚŝŶƚƵƌŶŝƐƉƌŽũĞĐƚĞĚďĂĐŬ
ŽƵƚŽŶƚŽƚŚĞƉŚǇƐŝĐĂůƐƵƌĨĂĐĞƐ͘dŚŝƐŝŵŵĞĚŝĂƚĞůǇĐƌĞĂƚĞƐĂĚŝŐŝƚĂůĨĞĞĚďĂĐŬůŽŽƉ͕
where	  the	  process	  is	  now	  repeated	  onto	  every	  surface,	  physical	  and	  virtual,	  
ƚŚƌŽƵŐŚƚŚŝƐŝŶƚĞƌŶĂůƌĞƉĞƟƟŽŶ͘dŚŝƐƉƌŽĐĞƐƐŚĂƐŶŽǁĐƌĞĂƚĞĚƚŚĞƐƉĂĐĞͲŵĞĚŝƵŵ͕
ĂƐŵĞŶƟŽŶĞĚŝŶƚŚĞƌĞƐĞĂƌĐŚ͘dŚŝƐƐƉĂĐĞŵĞĚŝƵŵĐĂŶŶŽǁďĞĐŽŵĞƚŚĞŵĂŝŶ
medium	  to	  be	  performed	  with	  in	  the	  system.
Performance	  System
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Figure	  132
Diagram	  outlining	  the	  elements
within	  the	  performance	  system
dŚŝƐƐĞƚƵƉĚĞƚĞƌŵŝŶĞƐŚŽǁƚŚĞƵƐĞƌŝŶƚĞƌĂĐƚƐǁŝƚŚƚŚĞƐǇƐƚĞŵ͘ŽĚŝůǇŶĂǀŝŐĂƟŽŶ
ŝƐƚŚĞŵĂŝŶĐŽŶĐĞƉƚĨŽƌŝŶƚĞƌĂĐƟŽŶ͕ĂƐĞƐƚĂďůŝƐŚĞĚŝŶƚŚĞƌĞƐĞĂƌĐŚ͕ƚŚĞƌĞĨŽƌĞ
ƚŚĞƐǇƐƚĞŵŝƐĚĞĚŝĐĂƚĞĚƚŽŵĂŬŝŶŐƚŚŝƐƉŽƐƐŝďůĞ͘dŚŝƐƉƌŽũĞĐƚŝŶƚĞƌƉƌĞƚƐďŽĚŝůǇ
ŶĂǀŝŐĂƟŽŶĂƐƉŚǇƐŝĐĂůƉŽŝŶƟŶŐƚŽŐĞŽŵĞƚƌǇŝŶƚŚĞƉĞƌĨŽƌŵĂŶĐĞƐƉĂĐĞ͕ŐƵŝĚŝŶŐ
ƚŚĞǁŽƌŬƚŚƌŽƵŐŚƚŚĞƐƉĂĐĞ͘dŚŝƐŝƐĂĐŚŝĞǀĞĚƚŚƌŽƵŐŚƵƐŝŶŐƚŚĞŵŽƟŽŶŽĨƚŚĞ
hands	  of	  the	  performer,	  as	  similarly	  discussed	  in	  the	  Theremin	  experiment.	  
,ĂŶĚͲĞǇĞĐŽͲŽƌĚŝŶĂƟŽŶŐŝǀĞƐƚŚĞƐǇƐƚĞŵĂƐƚƌŽŶŐďĂƐŝƐĨŽƌƚŚĞĚĞƐŝŐŶ͕ǁŚŝĐŚ
avoids	  arbitrary	  gestures	  from	  the	  performer.	  It	  is	  separated	  into	  two	  parts	  of	  
ŝŶƚĞƌĂĐƟŽŶ͕ŽŶĞĨŽĐƵƐƐĞĚŽŶƚŚĞƉŚǇƐŝĐĂůƚŚƌŽƵŐŚŝŶŝƟĂƟŽŶĂŶĚƚŚĞƐĞĐŽŶĚŽŶ
ƚŚĞǀŝƌƚƵĂůƚŚƌŽƵŐŚŶĂǀŝŐĂƟŽŶ͘
dŚĞŝŶŝƟĂƟŽŶƉƌŽĐĞƐƐŝƐƚŚĞĮƌƐƚƐƚĞƉĞǀŝĚĞŶƚŝŶƚŚĞƉĞƌĨŽƌŵĂŶĐĞ͘/ŶƚŚŝƐƐƚĞƉƚŚĞ
user	  controls	  a	  dot	  that	  can	  be	  used	  to	  reveal	  and	  conceal	  the	  physical	  space.	  
/ŶƚĞƌĂĐƟŽŶ^ǇƐƚĞŵ
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Figure	  133
Diagram	  outlining	  the	  elements
ǁŝƚŚŝŶƚŚĞŝŶƚĞƌĂĐƟŽŶƐǇƐƚĞŵ
dŚŝƐƉƌŽĐĞƐƐŽĨƌĞǀĞĂůŝŶŐĂŶĚĐŽŶĐĞĂůŝŶŐĐĂŶďĞůŝŬĞŶĞĚƚŽƚŚĞƵƐĞŽĨĂƚŽƌĐŚŝŶ
ƚŚĞĚĂƌŬƚŽŚŝŐŚůŝŐŚƚĐĞƌƚĂŝŶŐĞŽŵĞƚƌŝĞƐ͘dŚĞƵƐĞƌĂůƐŽŚĂƐƚŚĞĂďŝůŝƚǇƚŽĐŚĂŶŐĞ
the	  actual	  shape	  of	  the	  dot	  through	  scaling	  in	  the	  x	  and	  yĚŝƌĞĐƟŽŶƐ͘dŚŝƐĨƵŶĐƟŽŶ
ĐĂŶĂĚũƵƐƚƚŚĞĚŽƚŝŶƐĐĂůĞŽƌĐŚĂŶŐĞŝƚŝŶƚŽĂůŝŶĞŝŶĂŶǇĚŝƌĞĐƟŽŶ͘dŚĞƵƐĞƌŶŽǁ
ŚĂƐĂĐŽŵƉůĞƚĞůǇŵĂůůĞĂďůĞŝŶŝƟĂƟŽŶƉůĂƞŽƌŵĨƌŽŵǁŚŝĐŚƚŽĐƌĞĂƚĞĂŶŝŵĂƟŽŶ
through	  the	  process	  of	  revealing	  and	  concealing.	  
dŚĞŶĂǀŝŐĂƟŽŶĨƵŶĐƟŽŶŝƐƚŚĞƐĞĐŽŶĚƐƚĞƉŝŶƚŚĞƉƌŽĐĞƐƐŽĨŝŶƚĞƌĂĐƟŽŶ͘dŚĞ
ĨĞĞĚďĂĐŬƐŝŐŶĂů͕ĂƐŵĞŶƟŽŶĞĚŝŶƚŚĞƉƌĞǀŝŽƵƐƐĞĐƟŽŶ͕ƚŚĂƚƌĞƚƵƌŶƐƚŚĞǀŝƌƚƵĂů
ďĂĐŬĂƐĂĨĞĞĚďĂĐŬůŽŽƉŽŶƚŽƚŚĞƐƵƌĨĂĐĞƐĂƐĂŵĂƉƉĞĚƚĞǆƚƵƌĞŝƐƉƌŽǀŝĚĞĚďǇĂ
͞ǀŝƌƚƵĂůĐĂŵĞƌĂ͘͟ dŚŝƐ͞ĐĂŵĞƌĂ͟ĐĂŶŶŽǁďĞĐŽŵĞƚŚĞƐĞĐŽŶĚĐŽŶƚƌŽůůĞƌďǇďĞŝŶŐ
ĐŽŵƉůĞƚĞůǇĨƌĞĞƚŽŵĂŶŝƉƵůĂƚĞ͘dŚĞĨĞĞĚďĂĐŬŝƐŶŽǁƚŚĞŐƌĂƉŚŝĐĂůƉĞƌĨŽƌŵĂŶĐĞ
element,	  in	  the	  process	  of	  revealing	  and	  concealing	  space.
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Figure	  134
Diagram	  outlining	  the	  elements
ǁŝƚŚŝŶƚŚĞŝŶƚĞƌĂĐƟŽŶƐǇƐƚĞŵ
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ĂĐŚƐĞĐƟŽŶŽĨƚŚĞŝŶƚĞƌĂĐƟŽŶƌĞůĂƚĞƐƚŽĂƐƉĞĐŝĮĐĐŽŵƉŽŶĞŶƚŽŶƚŚĞĐŽŶƚƌŽůůĞƌ͘ 
/ŶƚŚŝƐĐĂƐĞ/ŚĂǀĞƵƐĞĚ͕ďƌŽŬĞŶĚŽǁŶĂŶĚŵŽĚŝĮĞĚƚǁŽƐĞƚƐŽĨEŝŶƚĞŶĚŽ
tŝŝZĞŵŽƚĞŽŶƚƌŽůůĞƌƌĞƉůŝĐĂƐ͕ĂƐƚŚĞǇƉƌŽǀŝĚĞƚŚĞƌŝŐŚƚƐƉĂƟĂůŶĂǀŝŐĂƟŽŶ
ĨƵŶĐƟŽŶĂůŝƟĞƐŶĞĞĚĞĚĨŽƌƚŚĞŝŶƚĞƌĂĐƟŽŶ͘&ŝƌƐƚůǇƚŚĞĂĐĐĞůĞƌŽŵĞƚĞƌĚĂƚĂŝƐ
ƵƐĞĚĂƐƐƉĂƟĂůƉŽƐŝƟŽŶŝŶŐ͕ŵŽǀĞŵĞŶƚĂŶĚƌŽůů͕ĂŶĚƐĞĐŽŶĚůǇƚŚĞŝŶĨƌĂƌĞĚ
ƚƌŝĂŶŐƵůĂƟŽŶĚĞƚĞƌŵŝŶĞƐƚŚĞĚŝƌĞĐƟŽŶĂůŵŽǀĞŵĞŶƚŽĨƚŚĞĐŽŶƚƌŽůůĞƌ͘ ǆƚƌĂ
ĂŶŝŵĂƟŽŶĨƵŶĐƟŽŶĂůŝƟĞƐƚŚĂƚĚŽŶŽƚƌĞůĂƚĞƚŽŵŽǀĞŵĞŶƚĂƌĞĐŽŶƚƌŽůůĞĚƚŚƌŽƵŐŚ
ĂŶĞǆƚĞƌŶĂůůǇĂƩĂĐŚĞĚũŽǇƐƟĐŬ͘dŚĞĐŽŵďŝŶĂƟŽŶŽĨƐƉĂƟĂůŶĂǀŝŐĂƟŽŶƚĞĐŚŶŝƋƵĞƐ
ƉƌŽǀŝĚĞƐƚŚĞƉĞƌĨĞĐƚƌĞƐŽůǀĞŝŶůŝŶĞǁŝƚŚƚŚĞŝŶƚƵŝƟǀĞďŽĚŝůǇŶĂǀŝŐĂƟŽŶ
established	  in	  the	  research	  analysis.
tŝƚŚŝŶƚŚĞŝŶŝƟĂƟŽŶŝŶƚĞƌĨĂĐĞ͕ƚŚĞŵĂŝŶĐŽŵƉŽŶĞŶƚŝƐƚŚĞĚŝƌĞĐƟŽŶĂůŵŽǀĞŵĞŶƚ
ŽĨƚŚĞŐƌĂƉŚŝĐĂůƐƉŽƚŽŶƚŚĞƉŚǇƐŝĐĂůƐƵƌĨĂĐĞ͕ǁŚĞƌĞƚŚĞĚŝƌĞĐƟŽŶĂůŵŽǀĞŵĞŶƚ
ŝƐĐŽŶƚƌŽůůĞĚƚŚƌŽƵŐŚƚŚĞŝŶĨƌĂƌĞĚƚƌŝĂŶŐƵůĂƟŽŶ͘&ƌŽŵƚŚĞƌĞƚŚĞĂŶŝŵĂƟŽŶƉŝĐŬƐ
up	  and	  responds	  to	  the	  roll	  of	  the	  controller	  in	  turn	  providing	  the	  roll	  of	  the	  
ĂŶŝŵĂƟŽŶĐŽŵƉŽŶĞŶƚ͘dŚĞƐŚĂƉĞĂŶĚƐĐĂůĞŽĨƚŚĞĂŶŝŵĂƟŽŶŝƐůĂƐƚůǇĐŽŶƚƌŽůůĞĚ
ƚŚƌŽƵŐŚƚŚĞĞǆƚĞƌŶĂůůǇĂƩĂĐŚĞĚũŽǇƐƟĐŬ͘
dŚĞŶĂǀŝŐĂƟŽŶ͕ĐŽŶƚƌŽůůŝŶŐƚŚĞ͞ǀŝƌƚƵĂůĐĂŵĞƌĂ͟ŽƉĞƌĂƚĞƐŝŶĂǀĞƌǇƐŝŵŝůĂƌǁĂǇ͘
ŐĂŝŶ͕ƚŚĞĂĐƚƵĂůĚŝƌĞĐƟŽŶĂůŵŽǀĞŵĞŶƚŽĨƚŚĞĐĂŵĞƌĂŝƐĐŽŶƚƌŽůůĞĚƚŚƌŽƵŐŚƚŚĞ
ŝŶĨƌĂƌĞĚƚƌŝĂŶŐƵůĂƟŽŶĨƌŽŵƚŚĞƉŽŝŶƚŽĨǀŝĞǁŽĨƚŚĞĐŽŶƚƌŽůůĞƌ͘ ^ĞĐŽŶĚůǇ͕ ƚŚĞƌŽůů
of	  the	  camera	  responds	  to	  the	  roll	  data	  received	  from	  the	  accelerometer,	  and	  
ůĂƐƚůǇƚŚĞĐĂŵĞƌĂǌŽŽŵŝƐĐŽŶƚƌŽůůĞĚƚŚƌŽƵŐŚƚŚĞũŽǇƐƟĐŬ͘/ŚĂǀĞŝŶĐůƵĚĞĚĂŶŽƚŚĞƌ
ĨƵŶĐƟŽŶŝŶũŽǇƐƟĐŬƚŽĂŝĚƚŚĞƉĞƌĨŽƌŵĂďŝůŝƚǇŽĨƚŚĞĨĞĞĚďĂĐŬ͕ĂůƚŚŽƵŐŚŝƚŝƐŶŽƚ
ǀŝƚĂůƚŽƚŚĞƉƌŽũĞĐƚ͘dŚŝƐĐĂŶďĞĂŶĞīĞĐƚĐŽŶƚƌŽů͕ǁŚŝĐŚĐĂŶďĞŵĂŶŝƉƵůĂƚĞĚŝŶ
the	  same	  way,	  the	  simplest	  of	  which	  can	  merely	  be	  a	  colour	  scale	  adjust.
Interface	  Layout
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Figure	  135
Diagram	  outlining	  the	  elements
within	  the	  interface	  system
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^ŽŌǁĂƌĞ^ĞƚƵƉ
DĂǆD^Wͬ:ŝƩĞƌ͕ ƚŚĞǀŝƐƵĂůƉƌŽŐƌĂŵŵŝŶŐƐŽŌǁĂƌĞƉƌŽǀŝĚĞĚƚŚƌŽƵŐŚǇĐůŝŶŐ͛ϳϰ
;ŚƩƉ͗ͬͬĐǇĐůŝŶŐϳϰ͘ĐŽŵͬͿ͕ŚĂƐďĞĞŶƵƐĞĚƚŽĐƌĞĂƚĞƚŚĞĚŝŐŝƚĂůĞŶǀŝƌŽŶŵĞŶƚĨŽƌƚŚĞ
ƉĞƌĨŽƌŵĂŶĐĞ͘dŚĞƉĂƚĐŚǁƌŝƩĞŶĐĂŶďĞĚĞƐĐƌŝďĞĚŝŶĨŽƵƌƉĂƌƚƐ͗
ͻ 3-­‐Dimensional	  Scene	  Setup
ͻ ŶŝŵĂƟŽŶŽŶƚƌŽůŝƐƉůĂǇ
ͻ ŽŶƚƌŽůůĞƌĐƟǀĂƟŽŶ
ͻ Dual	  Projector	  Outputs
ƉĂƌƚĨƌŽŵƚŚĞŝŶŝƟĂůƐĞƚƵƉ͕ƚŚĞƉĞƌĨŽƌŵĞƌĚŽĞƐŶŽƚŶĞĞĚƚŽĚĞĂůǁŝƚŚĂ
ĐŽŵƉƵƚĞƌƐĐƌĞĞŶ͕ŽŶůǇǁŝƚŚƚŚĞŵŽĚŝĮĞĚƌĞŵŽƚĞĐŽŶƚƌŽůƐ͘/ƚĞǆŝƐƚƐƉƵƌĞůǇƚŽ
ŝŶƚĞƌƉƌĞƚƚŚĞŝŶĨŽƌŵĂƟŽŶƌĞĐĞŝǀĞĚĨƌŽŵƚŚĞĐŽŶƚƌŽůůĞƌƐǇƐƚĞŵĂŶĚƚŽŐĞŶĞƌĂƚĞ
the	  visual	  content.	  The	  system	  can	  be	  performed	  in	  two	  modes;	  as	  a	  graphical	  
ǀŝƐƵĂůŵƵƐŝĐĂŶĚĂƐĂƌĞĂůŝƐƟĐŽƵƚƉƵƚĚƵďďĞĚ͚ǁŝƌĞĨƌĂŵĞ͛͘ dŚĞ͚ǁŝƌĞĨƌĂŵĞ͛ŵŽĚĞ
is	  so	  named	  as	  the	  renderings	  are	  based	  on	  the	  actual	  wireframe	  geometry	  of	  
the	  given	  scene.	  These	  two	  modes	  of	  output	  can	  also	  be	  played	  in	  unison	  for	  an	  
even	  more	  complex	  performance.
Scene	  setup
The	  main	  scene	  (graphical	  output)	  is	  constructed	  through	  individual	  planes	  
ǁŝƚŚŝŶƚŚĞKƉĞŶ'>ĞŶǀŝƌŽŶŵĞŶƚ͘dŚĞƐĞƉůĂŶĞƐĂƌĞĂƌƌĂŶŐĞĚŝŶƚŽĂĨŽƌŵĂƚƚŚĂƚ
mimics	  the	  physical	  scene	  that	  is	  to	  be	  projected	  on.	  Each	  plane	  can	  be	  added,	  
ƐƵďƚƌĂĐƚĞĚ͕ƉŽƐŝƟŽŶĞĚĂŶĚƌŽƚĂƚĞĚ͘dŚĞǀŝƌƚƵĂůƐĐĞŶĞĐĂŶĂůƐŽďĞĂĚũƵƐƚĞĚ
ƚŚƌŽƵŐŚƚŚĞŵĂŝŶǀŝƌƚƵĂů͚ĐĂŵĞƌĂ͛ĂƐƚŽŵĂƚĐŚƚŚĞƉƌŽũĞĐƟŽŶĂŶŐůĞĂŶĚƚŚĞƌĞĨŽƌĞ
ƚŚĞƉŚǇƐŝĐĂůƉĞƌƐƉĞĐƟǀĞ͘
dŚĞǁŝƌĞĨƌĂŵĞƐĐĞŶĞŝƐůĞƐƐĐŽŵƉůĞǆŝŶƚĞƌŵƐŽĨƐĞƫŶŐƵƉďƵƚƌĞƋƵŝƌĞƐŵŽƌĞ
ĂŶŝŵĂƟŽŶǁŽƌŬƉƌŝŽƌƚŽƵƐŝŶŐƚŚĞƐǇƐƚĞŵ͘,ĞƌĞŽŶůǇŽŶĞƉůĂŶĞĞǆŝƐƚƐƚŚĂƚƌƵŶƐĂŶ
ĂŶŝŵĂƟŽŶƚŚĂƚŝƐƚŽďĞƉƌŽũĞĐƚĞĚŽƵƚŽǀĞƌƚŚĞĞŶƟƌĞƉŚǇƐŝĐĂůƐĐĞŶĞ͘dŚŝƐǀŝƌƚƵĂů
ǁŝƌĞĨƌĂŵĞƐĐĞŶĞĐĂŶĂůƐŽďĞĂĚũƵƐƚĞĚŝŶƚĞƌŵƐŽĨƉƌŽũĞĐƟŽŶĂŶŐůĞƐĂŶĚĐĂŵĞƌĂ
ƉĞƌƐƉĞĐƟǀĞ͘
ŶŝŵĂƟŽŶŽŶƚƌŽůŝƐƉůĂǇ
dŚŝƐƐĞĐƟŽŶĂĐƚƐŵĞƌĞůǇĂƐĂǀŝƐƵĂůĚŝƐƉůĂǇƌĞƉƌĞƐĞŶƟŶŐƚŚĞĂĐƟǀŝƟĞƐĚƵƌŝŶŐƚŚĞ
ƉĞƌĨŽƌŵĂŶĐĞ͘dŚĞŶĂǀŝŐĂƟŽŶƐĞĐƟŽŶƌĞůĂǇƐĂůůƚŚĞŝŶĨŽƌŵĂƟŽŶƌĞĐĞŝǀĞĚĨƌŽŵƚŚĞ
EĂǀŝŐĂƟŽŶĐŽŶƚƌŽůůĞƌ͘ dŚŝƐĐŽŶƚƌŽůƐƚŚĞǀŝƌƚƵĂůĐĂŵĞƌĂƚŚĂƚĚŝƐƉůĂǇƐƚŚĞĨĞĞĚďĂĐŬ 78
Figure	  136
/ŵĂŐĞƐŚŽǁŝŶŐƚŚĞDĂǆD^Wͬ:ŝƩĞƌƉĂƚĐŚ
that	  was	  built	  for	  the	  system.	  Alongside	  is	  
ĂĚŝĂŐƌĂŵŽƵƚůŝŶŝŶŐŚŽǁƚŚĞƉĂƚĐŚǁŽƌŬƐ͘
ƐŝŐŶĂů͘dŚŝƐĨĞĞĚďĂĐŬƐŝŐŶĂůĐĂŶďĞǀŝĞǁĞĚŝŶƚŚĞ͚&ĞĞĚďĂĐŬWƌĞǀŝĞǁ͛ǁŝŶĚŽǁ
ŵĞƌĞůǇĂƐĂŶŝŶĚŝĐĂƚŽƌŽĨŽƌŝĞŶƚĂƟŽŶ͘dŚĞŝŶŝƟĂƟŽŶƐĞĐƟŽŶĂŐĂŝŶŽŶůǇƌĞůĂǇƐ
ŝŶĨŽƌŵĂƟŽŶƌĞĐĞŝǀĞĚĨƌŽŵƚŚĞ/ŶŝƟĂƟŽŶĐŽŶƚƌŽůůĞƌ͕ ƉƌŽǀŝĚŝŶŐŶƵŵĞƌŝĐĂůĨĞĞĚďĂĐŬ
ĨŽƌƚŚĞŝŶŝƟĂůŽƌŝĞŶƚĂƟŽŶŽĨƚŚĞĂŶŝŵĂƟŽŶ͘
ŽŶƚƌŽůůĞƌĐƟǀĂƟŽŶ
dŚĞĐŽŶƚƌŽůůĞƌĂĐƟǀĂƟŽŶŝƐĚŝǀŝĚĞĚŝŶƚŽƚǁŽŝĚĞŶƟĐĂůƉĂƌƚƐ͕ŽŶĞĨŽƌĞĂĐŚ
ĐŽŶƚƌŽůůĞƌ͘ dŚĞŽŶůǇŝŶƚĞƌĂĐƟŽŶŚĞƌĞŝƐĐŽŶŶĞĐƟŶŐƚŚĞĐŽŶƚƌŽůůĞƌƐƚŽƚŚĞƐŽŌǁĂƌĞ͘
ůůƉĂƚŚƐĂƌĞƚŚĞŶĐŽŶŶĞĐƚĞĚĂƵƚŽŵĂƟĐĂůůǇƚŚƌŽƵŐŚƚŚĞĐŽŶƚƌŽůůĞƌĚŝƐƉůĂǇĂŶĚŽŶ
ƚŽƚŚĞĂŶŝŵĂƟŽŶƐĂŶĚƉƌŽũĞĐƟŽŶƐ͘
Dual	  Projector	  Outputs
The	  output	  has	  been	  split	  over	  two	  projectors	  for	  two	  reasons.	  Firstly	  due	  to	  the	  
ƉƌŽĐĞƐƐŝŶŐůŝŵŝƚĂƟŽŶƐŽĨDĂǆD^Wͬ:ŝƩĞƌ͕ ǁŚŝĐŚƌƵŶƐĂůŽƚƐŵŽŽƚŚĞƌĂŶĚĞĸĐŝĞŶƚ
without	  having	  to	  compile	  two	  outputs	  into	  one.	  Secondly,	  the	  system	  is	  set	  up	  
to	  be	  performed	  on	  two	  modes,	  therefore	  each	  mode	  has	  it’s	  own	  output.	  These	  
ƉƌŽũĞĐƚŽƌŽƵƚƉƵƚƐĂƌĞĨƌŽŵƚŚĞƐĂŵĞƉƌŽũĞĐƟŽŶĂŶŐůĞĂŶĚƚŚĞƌĞďǇǁŽƌŬƚŚƌŽƵŐŚ
ƚŚĞƐĂŵĞƉƌŽũĞĐƟŽŶŵĂƉƉŝŶŐƚĞĐŚŶŝƋƵĞ͘
&ŝŐƵƌĞϭϯϲƉƌŽǀŝĚĞƐĂƐƵŵŵĂƌǇŽĨƚŚĞǁŚŽůĞDĂǆD^Wͬ:ŝƩĞƌƉĂƚĐŚ͘dŚŝƐŝƐ
ƉƵƌĞůǇƚŽĚĞŵŽŶƐƚƌĂƚĞĂƐŝŵƉůŝĮĞĚǀĞƌƐŝŽŶŽĨƚŚĞĐŽŵƉůĞǆŝƚǇǁŝƚŚŝŶƚŚĞƉĂƚĐŚƚŽ
ƉƌŽǀŝĚĞĂĐůĞĂƌƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨŚŽǁƚŚĞƐŽŌǁĂƌĞƐǇƐƚĞŵĨƵŶĐƟŽŶƐ͘dŚĞƌŝŐŚƚ
ĐŽŶƚƌŽůůĞƌ͕ ŽƌĂŶŝŵĂƟŽŶĐŽŶƚƌŽůůĞƌ͕ ƉƌŽǀŝĚĞƐƚŚƌĞĞƉŽŝŶƚƐŽĨĚĂƚĂ͖ĂĐƟǀĂƟŶŐƚŚĞ
ĚŽƚ͕ƉŽƐŝƟŽŶŝŶŐƚŚĞĚŽƚĂŶĚƐŚĂƉŝŶŐƚŚĞĚŽƚ͘dŚŝƐŝŶĨŽƌŵĂƟŽŶŝƐƉĂƐƐĞĚŽŶƚŽ
ĞĂĐŚƉůĂŶĞĂŶĚƌĞŶĚĞƌĞĚŽƵƚ͘dŽĐƌĞĂƚĞƚŚĞĨĞĞĚďĂĐŬůŽŽƉƚŚĞƐĞƉůĂŶĞƐĂƌĞ
ĂůƐŽƌĞŶĚĞƌĞĚďĂĐŬĂƐĂǁŚŽůĞŝŶƚŽĂŵĂƚƌŝǆǀŝĚĞŽƐƚƌĞĂŵǁŚŝĐŚŝƐƚŚĞŶĂĚĚĞĚ
ďĂĐŬŝŶƚŽƚŚĞŽƌŝŐŝŶĂůĂŶŝŵĂƟŽŶ͘dŚĞůĞŌĐŽŶƚƌŽůůĞƌ͕ sŝƌƚƵĂůĂŵĞƌĂ͕ĐŽŶƚƌŽůƐ
ƚŚĞĨĞĞĚďĂĐŬǀŝĚĞŽƐƚƌĞĂŵ͕ǁŚŝĐŚƉƌŽĚƵĐĞƐƚŚĞƐƉĂƟĂůĨĞĞĚďĂĐŬĂŶŝŵĂƟŽŶŽŶ
ĞĂĐŚƉůĂŶĞ͘dŚĞůĞŌĐŽŶƚƌŽůůĞƌĂůƐŽĂĐƟǀĂƚĞƐƚŚĞ͚ǁŝƌĞĨƌĂŵĞ͛ŵŽĚĞ͕ǁŚŝĐŚĐĂŶďĞ
ƉĂƐƐĞĚďĂĐŬŽŶƚŽƚŚĞƉůĂŶĞƐŝŶĚŝǀŝĚƵĂůůǇƚŽƌĞĐƌĞĂƚĞƚŚĞĨĞĞĚďĂĐŬƚĞĐŚŶŝƋƵĞĨŽƌ
the	  wireframe	  mode.
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Figure	  137
Image	  showing	  the	  internal	  mess	  of	  the-­‐
DĂǆD^Wͬ:ŝƩĞƌƉĂƚĐŚƚŚĂƚǁĂƐďƵŝůƚĨŽƌƚŚĞ
system.	  
81
WĞƌĨŽƌŵĂŶĐĞŽĐƵŵĞŶƚĂƟŽŶ
82
dŚĞĨŽůůŽǁŝŶŐƐĞĐƟŽŶŝƐĂŶŝŵĂŐĞĚŽĐƵŵĞŶƚĂƟŽŶŽĨƚŚĞǀŝƐƵĂůŝŵĂŐĞƌǇĐƌĞĂƚĞĚďǇ
ƚŚĞƐǇƐƚĞŵ͘ƐŝƚŝƐĚŝĸĐƵůƚƚŽĚĞƐĐƌŝďĞƚŚĞƐƵĐĐĞƐƐŽĨĂŵŽǀŝŶŐŵĞĚŝƵŵƚŚƌŽƵŐŚ
ƐƟůůŝŵĂŐĞŽƌƚĞǆƚ͕ĂsŝƐƉƌŽǀŝĚĞĚǁŝƚŚĂƌĞĐŽƌĚŝŶŐ͕ŝůůƵƐƚƌĂƟŶŐŚŽǁƚŚĞƐǇƐƚĞŵ
ŝŶƚĞƌĂĐƟŽŶǁŽƌŬƐ͕ĂŶĚǁŚĂƚĂīĞĐƚƚŚĞĐŽŶƚƌŽůůĞƌƐĂŶĚƚŚĞƉĞƌĨŽƌŵĞƌŚĂƐŽŶƚŚĞ
visual	  imagery.
Figure	  138	  -­‐	  168
/ŵĂŐĞƐĚĞŵŽŶƐƚƌĂƟŶŐƚŚĞǀŝƐƵĂůƐĐƌĞĂƚĞĚ
by	  the	  system.
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Summary
dŚĞĐŽŶƚĞǆƚƵĂůĂŶĂůǇƐŝƐĂĐƚƐĂƐĂŶĂŶĂůǇƟĐĂůďĂĐŬŐƌŽƵŶĚƐƚƵĚǇ͕ ďƵƚƌĂƚŚĞƌƚŚĂŶ
ƉƌŽǀŝĚŝŶŐĂƟŵĞůŝŶĞ͕ŝƚůŝŶĞƐƵƉƚŚĞƚŚĞƐŝƐǁŝƚŚĂĐŽŶƚĞǆƚƵĂůƌĞůĞǀĂŶĐĞ͘,ŝƐƚŽƌŝĐĂů
ĂŶĚĐŽŶƚĞŵƉŽƌĂƌǇŝŶǀĞƐƟŐĂƟŽŶƐďŽƚŚƉƌŽǀŝĚĞƚŚĞƌĞƐĞĂƌĐŚŵĞƚŚŽĚŽůŽŐǇǁŝƚŚ
ǀĂůƵĂďůĞŝĚĞŽůŽŐŝĞƐŝŶƚŚĞƐĞĂƌĐŚĨŽƌƚŚĞŝĚĞĂůǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞƐŝƚƵĂƟŽŶ͘DĂŶǇ
ĐŽŶƚĞŵƉŽƌĂƌǇǀŝƐƵĂůŵƵƐŝĐƐǇƐƚĞŵƐŚĂǀĞĚŽŶĞŵƵĐŚƚŽĂĚǀĂŶĐĞƚŚĞŬŶŽǁůĞĚŐĞ
ŐĂŝŶĞĚĨƌŽŵƚŚĞƉƌĞͲĐŝŶĞŵĂĞƌĂ͕ǇĞƚůĂĐŬƚŚĞƐĂŵĞŝŶŶŽǀĂƟŽŶŝŶŝŶƚĞƌĂĐƟŽŶ
ǁŝƚŚŝŶƚŚĞƐǇƐƚĞŵƐ͘ŽŶƚĞŵƉŽƌĂƌǇƐǇƐƚĞŵƐ͕ĂůƚŚŽƵŐŚƋƵŝƚĞƐŽƉŚŝƐƟĐĂƚĞĚŝŶ
ǀŝƐƵĂůŽƵƚƉƵƚ͕ĂƌĞƐƟůůǀĞƌǇŵƵĐŚĂƩĂĐŚĞĚƚŽƚŚĞŐĞŶĞƌŝĐŵŽƵƐĞĂŶĚŬĞǇďŽĂƌĚ
ĐŽŵďŝŶĂƟŽŶ͕ŽƌƐƚǇůƵƐĂŶĚƐŬĞƚĐŚƉĂĚŝŶƉƵƚƐ͕ǁŚŝĐŚƐĞĞŵƚŽŚĂǀĞƚĂŬĞŶĂƐƚĞƉ
ďĂĐŬǁĂƌĚĨƌŽŵƚŚĞŵŽƌĞŝŶƚƵŝƟǀĞĂƉƉƌŽĂĐŚĞƐƐĞƚŽƵƚďǇƚŚĞůŝŬĞƐŽĨKƐĐĂƌ
&ŝƐĐŚŝŶŐĞƌ Ɛ͛>ƵŵŝŐƌĂƉŚ͘dŚŝƐƚŚĞƐŝƐƚŚĞƌĞĨŽƌĞƚĂŬĞƐƚŚŝƐĐŽŵƉƵƚĞƌƐŽƉŚŝƐƟĐĂƟŽŶ
ŝŶŽƵƚƉƵƚĂŶĚŵĂƚĐŚĞƐŝƚŵŽƌĞƚŽƚŚĞƐŽƌƚŽĨŝŶƚĞƌĂĐƟŽŶĞǀŝĚĞŶƚŝŶƚŚĞĞĂƌůǇƉƌĞͲ
ĐŝŶĞŵĂŝŶƐƚƌƵŵĞŶƚĂƟŽŶ͘
Throughout	  the	  experiments	  the	  goal	  was	  to	  demonstrate	  some	  of	  the	  principles	  
ĞǀŝĚĞŶƚƚŚƌŽƵŐŚŽƵƚƚŚĞŝŶŝƟĂůƌĞƐĞĂƌĐŚ͕ǁŝƚŚĂƐƉĞĐŝĂůĨŽĐƵƐŽŶƉƌŽũĞĐƟŽŶŽŶƚŽ
ŝƌƌĞŐƵůĂƌƐƵƌĨĂĐĞƐ͘WŽƐƐŝďůǇƚŚĞŵŽƐƚŝŶƚĞƌĞƐƟŶŐǁĂǇŽĨĂĚĚƌĞƐƐŝŶŐƚŚĞŶŽƟŽŶƐ
ŽĨǀŝƐƵĂůŝŵĂŐĞƌǇŽŶĂϯͲŝŵĞŶƐŝŽŶĂůĐĂŶǀĂƐƌĂƚŚĞƌƚŚĂŶĂŇĂƚƐŚĞĞƚ͕ŝƐƚŚĞƵƐĞ
ŽĨŝůůƵƐŝŽŶ͕ǁŚŝĐŚŚĂƐƉƌŽǀŝĚĞĚƚŚĞƌĞƐĞĂƌĐŚǁŝƚŚƚŚĞŬĞǇĐŽŶĐĞƉƚƐŽĨƌĞǀĞĂůŝŶŐ
ĂŶĚĐŽŶĐĞĂůŝŶŐƐƉĂĐĞ͘dŚƌŽƵŐŚĞǆƉĞƌŝŵĞŶƟŶŐǁŝƚŚƚŚĞƐĞŝĚĞĂƐƚŚĞƌĞƐĞĂƌĐŚ
ƉƌĞƐĞŶƚĞĚĂƌĞƐŽůƵƟŽŶŶŽƚŽŶůǇĨŽƌƚŚĞĐŽŶƚĞŶƚĐƌĞĂƟŽŶďƵƚĂůƐŽƉƌŽǀŝĚĞĚĂ
ďĂƐŝƐĨŽƌĐƌĞĂƟŶŐƚŚĞŝŶƚĞƌĂĐƟŽŶ͘dŚŝƐĐŽŵďŝŶĂƟŽŶŽĨŶĂǀŝŐĂďůĞŝŶƚĞƌĂĐƟŽŶ
ĂŶĚĐŽŶƚĞŶƚĐƌĞĂƟŽŶďĞĐŽŵĞƚŚĞŵĂŝŶƵŶĚĞƌůǇŝŶŐĐŽŶĐĞƉƚƚŚƌŽƵŐŚŽƵƚƚŚĞ
ƌĞƐĞĂƌĐŚ͘dŚŝƐĮŶĚŝŶŐŽƉĞŶĞĚƵƉƚŚĞŝŶǀĞƐƟŐĂƟŽŶƚŽŝŶĐůƵĚĞƚŚĞŽƌǇŽŶŚŽǁƚŚŝƐ
ĐŽŵďŝŶĂƟŽŶŽĨŝŶƚĞƌĂĐƟŽŶĂŶĚĐŽŶƚĞŶƚĐƌĞĂƟŽŶĂĐƚƵĂůůǇĨƵŶĐƟŽŶĂŶĚĐŽͲĞǆŝƐƚ͘
dŚĞƐĐƌĞĞŶ͕ĂƐǁĞĐƵƌƌĞŶƚůǇƵŶĚĞƌƐƚĂŶĚŝƚ͕ŝƐŝĚĞŶƟĮĞĚĂƐĂůŝŵŝƚĂƟŽŶƚŽĂǀŝƐƵĂů
ƉĞƌĨŽƌŵĂŶĐĞ͕ĞƐƉĞĐŝĂůůǇĂƐĂƚƚŚŝƐƉŽŝŶƚĂŵƵĐŚůĂƌŐĞƌƉŽƌƟŽŶŽĨƚŚĞƐƉĂĐĞŝƐ
ŝŶĐůƵĚĞĚŝŶƚŚĞƉƌŽũĞĐƟŽŶ͘dŚĞŝŵƉŽƌƚĂŶĐĞĂŶĚƌĞůĞǀĂŶĐĞŽĨWƌŽũĞĐƟŽŶDĂƉƉŝŶŐ
is	  discussed	  as	  a	  much	  more	  contemporary	  and	  relevant	  means	  of	  addressing	  a	  
ǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞ͘WƌŽũĞĐƟŽŶDĂƉƉŝŶŐĐĂŶĐŽǀĞƌĂŶǇƐƉĂĐĞƚŚĞĂƌƟƐƚĐŚŽŽƐĞƐ͕
ĂŶĚƚŚĞƌĞĨŽƌĞƉƌŽǀŝĚĞƐƚŚĞĂƌƟƐƚǁŝƚŚĂŵƵĐŚƌŝĐŚĞƌĐĂŶǀĂƐĨƌŽŵǁŚŝĐŚƚŽ
ŽƉĞƌĂƚĞ͘WƌŽũĞĐƟŽŶDĂƉƉŝŶŐŝƚƐĞůĨŝƐĂĐŽŵďŝŶĂƟŽŶŽĨǀŝƌƚƵĂůĂŶĚƉŚǇƐŝĐĂůƐƉĂĐĞ͕
ŝĚĞŶƟĐĂů͕ĐŽŵƉůŝŵĞŶƚĂƌǇĂŶĚĚĞĐĞƉƟǀĞ͘dŚŝƐĐŽŵďŝŶĂƟŽŶŽĨƐƉĂĐĞƐ͕ǁŚŝĐŚƚŚĞ
thesis	  addresses	  as	  the	  space-­‐medium,	  really	  becomes	  a	  medium	  in	  itself.	  This	   90
space-­‐medium	  is	  evaluated	  as	  a	  standalone	  medium	  that	  can	  be	  manipulated	  as	  
a	  whole,	  and	  not	  one	  of	  individual	  parts	  that	  are	  individually	  manipulated.	  This	  
ŵĞĚŝƵŵŵĂŶŝƉƵůĂƟŽŶƐƚĂŶĚƐƚŽďĞĐŽŵĞĂŶĞǁĨŽƌŵŽĨǀŝƐƵĂůŝǌĂƟŽŶĂŶĚŶŽƚũƵƐƚ
ƌĞƉƌĞƐĞŶƚĂƟŽŶ͘ŶĞǆƚĞŶƐŝŽŶĨƌŽŵƉĞƌĨŽƌŵĂƟǀĞǀŝƐƵĂůĂƌƚǇĞƚǁŝƚŚŵƵĐŚŵŽƌĞ
depth	  as	  it	  extends	  of	  the	  screen	  and	  into	  the	  physical	  world.
/ĚĞŶƟĨǇŝŶŐƚŚĞůŽŽƉŽŶƚŚƌĞĞůĞǀĞůƐ͖ƚŚĞĚŝĂůŽŐƵĞďĞƚǁĞĞŶƚŚĞƉŚǇƐŝĐĂůĂŶĚ
ǀŝƌƚƵĂůƐƉĂĐĞ͕ƚŚĞƐƉĂĐĞŵĞĚŝƵŵĂƐĐŽŶƚĞŶƚŐĞŶĞƌĂƚŽƌĂŶĚƚŚĞŝŶƚĞƌĂĐƟŽŶ
between	  the	  user	  and	  the	  system,	  provides	  the	  research	  with	  a	  strong	  basis	  from	  
ǁŚŝĐŚƚŽĚĞǀĞůŽƉƚŚĞƉĞƌĨŽƌŵĂŶĐĞƐǇƐƚĞŵ͘ůƚŚŽƵŐŚĞǆƚƌĞŵĞůǇĐƌŝƟĐĂů͕ƚŚĞůŽŽƉ
ĐŽŶĐĞƉƚŚĂƐĞŶĚƵƌĞĚǀĞƌǇƐƵƉĞƌĮĐŝĂůĞǀĂůƵĂƟŽŶƐǁŝƚŚŝŶƚŚĞs:ĂŶĚŵĞĚŝĂĂƌƚ
community.	  Extending	  the	  theory	  of	  the	  loop,	  pushing	  its	  analysis	  into	  all	  areas	  
ŽĨƚŚĞůŝǀĞǀŝƐƵĂůĂƌƟƐƚƐ͛ƉĞƌĨŽƌŵĂŶĐĞ͕ƉƌŽǀĞĚƚŚĂƚƚŚĞůŽŽƉŝŶĨĂĐƚĐŽŶƐƟƚƵƚĞƐĂŶ
ĞŶƟƌĞǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞĂŶĚǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞŝŶƐƚƌƵŵĞŶƚƐŝŶĂůůƚŚĞŝƌĚĞƚĂŝů͘
dŚĞƐƵĐĐĞƐƐŽĨƚŚĞŝŶǀĞƐƟŐĂƟŽŶƐĂůůŽǁĞĚĨŽƌĂƐĞƚŽĨĚĞƐŝŐŶĐƌŝƚĞƌŝĂƚŽďĞĐƌĞĂƚĞĚ
for	  a	  visual	  performance	  system.	  The	  criteria	  are	  an	  extremely	  crucial	  part	  of	  
ƚŚĞĂŶĂůǇƐŝƐĂƐŝƚƉƌŽǀŝĚĞƐƚŚĞǀĞƌǇĚĞƚĂŝůĞĚĨƌĂŵĞǁŽƌŬĨŽƌƚŚĞĮŶĂůĚĞƐŝŐŶ͘/Ŷ
ƐƵŵŵĂƌǇ͕ ƚŚĞĐƌŝƚĞƌŝĂŝĚĞŶƟĮĞƐƚŚĂƚƚŚĞŝŶƚĞƌĂĐƟŽŶƐŚŽƵůĚĞŶŐĂŐĞŐĞƐƚƵƌĂů
ƵƐĞƌŵŽǀĞŵĞŶƚŝŶƚŚĞĞŶƟƌĞǌŽŶĞŽĨĞǆƉĞƌŝĞŶĐĞƚŽŵĂŝŶƚĂŝŶĂƟŐŚƚƌĞůĂƟŽŶƐŚŝƉ
ǁŝƚŚƚŚĞƐǇƐƚĞŵ͕ƚŚĂƚƚŚĞŝŶƚĞƌĨĂĐĞƐŚŽƵůĚďĞƋƵŝĐŬůǇĂƉƉƌĞŚĞŶƐŝďůĞ͕ƚŚĂƚ
ƚŚĞƉĞƌĨŽƌŵĂŶĐĞƐŚŽƵůĚďĞĂŶŝŵŵĞƌƐŝǀĞĞǆƉĞƌŝĞŶĐĞƵƟůŝǌŝŶŐƚŚĞƉƌŽũĞĐƟŽŶ
ŵĂƉƉŝŶŐƚĞĐŚŶŝƋƵĞ͕ĂŶĚĮŶĂůůǇƚŚĂƚĞǆƉůŽƌĂƟŽŶĂŶĚŶĂǀŝŐĂƟŽŶŽĨƚŚĞƐƉĂĐĞ
ƐŚŽƵůĚƉƌŽǀŝĚĞƚŚĞďĂƐŝƐĨŽƌĐŽŶƚĞŶƚĐƌĞĂƟŽŶĂŶĚƉĞƌĨŽƌŵĂŶĐĞŝŶƚĞƌĂĐƟŽŶ͘
dŚĞĐƌŝƚĞƌŝĂĂƌĞƐĞƚŽƵƚŝŶƐƵĐŚĂǁĂǇƚŚĂƚƚŚĞĮŶĂůĚĞƐŝŐŶĞĚŽƵƚƉƵƚĐĂŶǀĂƌǇ
ĞǆĐĞƉƟŽŶĂůůǇŝŶƌĞƐƵůƚƐ͕ǇĞƚƚŚĞǇĂƌĞƐƚƌŽŶŐĞŶŽƵŐŚƚŽƌĞƚĂŝŶƚŚĞĐŽƌĞŝĚĞĂŽĨĂ
visual	  performance	  system,	  so	  that	  any	  designed	  output	  will	  remain	  successful	  in	  
ŝƚƐƉƵƌƉŽƐĞ͘dŚĞĐƌŝƚĞƌŝĂŝĚĞŶƟĮĞĚĐŽǀĞƌĞǀĞƌǇĂƐƉĞĐƚŽĨƚŚĞǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞ
system	  and	  is	  therefore	  followed	  closely	  to	  be	  able	  to	  judge	  the	  project	  as	  a	  
ƐƵĐĐĞƐƐ͘dŚĞĚĞƐŝŐŶĞĚƐǇƐƚĞŵ͕ǁŚŝĐŚĐŽǀĞƌƐƚŚĞŽǀĞƌĂůůƐǇƐƚĞŵĨƵŶĐƟŽŶĂůŝƚǇ͕ 
ŝŶƚĞƌĂĐƟǀŝƚǇ͕ ŝŶƚĞƌĨĂĐĞĂŶĚĐŽŶƚĞŶƚĐƌĞĂƟŽŶ͕ƉƌŽǀĞƐŵŽƐƚƐƵĐĐĞƐƐĨƵůǁŚĞŶůŝŶŬĞĚ
ĐůŽƐĞůǇƚŽƚŚĞĚĞƐŝŐŶĐƌŝƚĞƌŝĂĞƐƚĂďůŝƐŚĞĚ͘dŚĞŝŶƚƵŝƟǀĞŵĞĂŶƐŽĨĐŽŶƚƌŽůůŝŶŐƚŚĞ
ǀŝƐƵĂůƐďƌŝŶŐƐŽŶƚŚĞŝŵĂŐĞŽƌŵĞƚĂƉŚŽƌŽĨƚŚĞ/ůůƵƐŝŽŶŝƐƚ͕ĂǀŝƐƵĂůĂƌƟƐƚƚŚĂƚ
ďĞĐŽŵĞƐƉĂƌƚŽĨƚŚĞƉĞƌĨŽƌŵĂŶĐĞĐŽŵƉŽƐŝƟŽŶǁŝƚŚĂƌĞĂů͞ƉĞƌĨŽƌŵĞƌƉƌĞƐĞŶĐĞ͘͟ 
Finally	  the	  validity	  of	  the	  of	  the	  system	  concept	  is	  demonstrated	  through	  a	  
ƉĞƌĨŽƌŵĂŶĐĞ͕ƌĞǀĞĂůŝŶŐŝƚƐĞůĨŶŽƚŵĞƌĞůǇĂƐĂŶŝŶǀĞƐƟŐĂƟŽŶ͕ďƵƚƉƌŽŽĨƚŚĂƚƐƵĐŚĂ
system	  is	  a	  successful	  move	  towards	  a	  visual	  performance	  instrument.91
Discussion
dŚĞŝŶƚĞŶƟŽŶŽĨƚŚŝƐƚŚĞƐŝƐŝƐƚŽƉƌŽǀŝĚĞĂĨƌĂŵĞǁŽƌŬĨŽƌǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞ
ƐǇƐƚĞŵƐ͕ďĂƐĞĚŽŶŝŶƚƵŝƟǀĞďŽĚŝůǇŝŶƚĞƌĂĐƟŽŶǁŝƚŚŝŶƚŚĞƉĞƌĨŽƌŵĂŶĐĞ
ĞŶǀŝƌŽŶŵĞŶƚ͘dŚŝƐŝŶƚĞƌĂĐƟŽŶŝŶƚƌŽĚƵĐĞƐƚŚĞŝĚĞĂŽĨƵƐŝŶŐƚŚĞĂĐƚƵĂůƐƉĂƟĂů
ŝĚĞŶƟƟĞƐŽĨƚŚĞƉĞƌĨŽƌŵĂŶĐĞĞŶǀŝƌŽŶŵĞŶƚĂƐƚŚĞǀŝƐƵĂůĐŽŶƚĞŶƚĐƌĞĂƚŽƌ͘ dŚŝƐ
system	  as	  a	  whole	  I	  have	  termed	  an	  instrument,	  as	  the	  term	  instrument	  clearly	  
ŝĚĞŶƟĮĞƐƚŚĞƉƌŝŶĐŝƉůĞƐŶĞĞĚĞĚĨŽƌĂƐƵĐĐĞƐƐĨƵůƉĞƌĨŽƌŵĂŶĐĞƐǇƐƚĞŵ͘Ɛ
ŝĚĞŶƟĮĞĚƚŚĞƚĞƌŵŝŶƐƚƌƵŵĞŶƚĞŶĐŽŵƉĂƐƐĞƐƚŚĞŝĚĞĂůƐŽĨƐŝŵƉůŝĐŝƚǇŝŶƵƐĞǇĞƚ
remaining	  complex	  and	  illusive	  in	  possibility.	  The	  research	  therefore	  through	  this	  
ƉƌŽĐĞƐƐŝĚĞŶƟĮĞĚƚŚĞƐƉĞĐŝĮĐĐƌŝƚĞƌŝĂŶĞĞĚĞĚĨŽƌĂƐƵĐĐĞƐƐĨƵůǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞ
instrument.
dŚĞƌĞĂƌĞĂĨĞǁĐŽŶĐĞƉƚƐĂĚĚƌĞƐƐĞĚŝŶƚŚŝƐƚŚĞƐŝƐƚŚĂƚƐƚĂŶĚŽƵƚƐŝŐŶŝĮĐĂŶƚůǇŝŶ
ƌĞůĂƟŽŶƚŽŽƚŚĞƌƌĞƐĞĂƌĐŚƚŚĂƚŚĂƐďĞĞŶĐĂƌƌŝĞĚŽƵƚŝŶƚŚŝƐĮĞůĚŽĨƐƚƵĚǇ͘dŚĞƐĞ
ŝŶĐůƵĚĞƚŚĞƵŶŝƋƵĞƵƐĞŽĨƐƉĂĐĞƌĂƚŚĞƌƚŚĂŶƐŽŌǁĂƌĞĞŶǀŝƌŽŶŵĞŶƚƐĂƐƚŚĞŵĂŝŶ
ĚƌŝǀŝŶŐĐŽŵƉŽŶĞŶƚ͕ƚŚĞƐǇƐƚĞŵŽĨŝŶƚƵŝƟǀĞŝŶƚĞƌĂĐƟŽŶ͕ƚŚĞĂďŝůŝƚǇƚŽŐĞŶĞƌĂƚĞ
new	  original	  content	  at	  every	  performance,	  and	  the	  idea	  of	  valid	  “performer	  
ƉƌĞƐĞŶĐĞ͘͟ 
dŚĞƵƐĞŽĨƐƉĂƟĂůŶŽƟŽŶƐŝŶƚŚŝƐƚŚĞƐŝƐĂƐƚŚĞŵĂŝŶĚƌŝǀŝŶŐĨŽƌĐĞŚĂƐĞǀŽůǀĞĚ
ĨƌŽŵƚŚĞƵƐĞŽĨWƌŽũĞĐƟŽŶDĂƉƉŝŶŐĂƐĂƉƌĂĐƟĐĂůŵĞƚŚŽĚŽůŽŐǇ͘ƵƌƌĞŶƚůǇŵĞĚŝĂ
ĂƌƚŝƐŶŽƚƉƵƐŚŝŶŐWƌŽũĞĐƟŽŶDĂƉƉŝŶŐĂƐĂŶŝŶƚĞƌĂĐƟǀĞŵĞĂŶƐŽĨƉĞƌĨŽƌŵĂŶĐĞ͕
ďƵƚŵĞƌĞůǇĂϯͲĚŝŵĞŶƐŝŽŶĂůƉƌŽũĞĐƟŽŶĐĂŶǀĂƐ͘dŚŝƐƚŚĞƐŝƐŚĂƐƚĂŬĞŶĂĨƌĞƐŚůŽŽŬ
ĂƚWƌŽũĞĐƟŽŶDĂƉƉŝŶŐĂŶĚĞǀŽůǀĞĚŝƚƚŽďĞĐŽŵĞƚŚĞŵĂŝŶŐƵŝĚĂŶĐĞƚŚƌŽƵŐŚŽƵƚ
ƚŚĞĚĞƐŝŐŶŽĨƚŚĞǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞŝŶƐƚƌƵŵĞŶƚ͘/ƚŚĂƐŵŽǀĞĚƚŚĞƐƚĂƌƟŶŐƉŽŝŶƚ
ŽĨƚŚŝƐƐǇƐƚĞŵĚĞƐŝŐŶĂǁĂǇĨƌŽŵƐŽŌǁĂƌĞ͕ƚŚĞƌĞďǇĨŽƌŵŝŶŐƚŚĞďĂƐŝƐĨŽƌĐŽŶƚĞŶƚ
ĐƌĞĂƟŽŶĂŶĚƵƐĞƌŝŶƚĞƌĂĐƟŽŶ͘
dŚĞƌĞƐĞĂƌĐŚĂůƐŽƐŝŐŶŝĮĐĂŶƚůǇďƌĞĂŬƐĂǁĂǇĨƌŽŵĂƚƌĂĚŝƟŽŶĂůŽƌƐƚĂŶĚĂƌĚůŽŽŬ
ĂƚĐŽŵƉƵƚĞƌŝŶƚĞƌĨĂĐŝŶŐ͘dŚĞŝŶƚĞƌĨĂĐĞĞŶĐŽŵƉĂƐƐĞƐĂƐƉĂƟĂůďŽĚŝůǇƌĞƐƉŽŶƐĞ
ƚŚĂƚŚĂƐŶŽĨƵŶĐƟŽŶƐŽƌŵĞŶƵƐƚŽƐĞůĞĐƚĨƌŽŵ͕ďƵƚƉƵƌĞůǇƌĞĂĐƚƐŇƵŝĚůǇƚŽƚŚĞ
ŵŽǀĞŵĞŶƚƐĂŶĚŐƵŝĚĂŶĐĞŽĨƚŚĞƉĞƌĨŽƌŵĞƌ͘ dŚĞŵŽƐƚŝŶƚĞƌĞƐƟŶŐƉĂƌƚŽĨƚŚĞ
ǀŝƐƵĂůĐŽŶƚĞŶƚĐƌĞĂƟŽŶĚƵƌŝŶŐƚŚĞƉĞƌĨŽƌŵĂŶĐĞŝƐƚŚĂƚŝƚǁŝůůŶĞǀĞƌďĞƚŚĞƐĂŵĞ
ĂƚƐĞƉĂƌĂƚĞƉĞƌĨŽƌŵĂŶĐĞƐ͘dŚŝƐŝƐĂĐŽŶĐĞƉƚƋƵŝƚĞĨĂŵŝůŝĂƌƚŽǀŝƐƵĂůĂƌƟƐƚƐ͕ĂƐ
the	  aim	  is	  provide	  a	  new	  experience	  at	  each	  opportunity.	  As	  this	  performance	  
involves	  the	  actual	  physical	  space	  that	  is	  being	  projected	  on,	  each	  context	  and	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ƉŚǇƐŝĐĂůůĂǇŽƵƚǁŝůůƉƌŽǀŝĚĞǀĂƌǇŝŶŐǀŝƐƵĂůƌĞƐƵůƚƐ͘ŶŝŶƚĞƌĞƐƟŶŐƉŽŝŶƚŚĞƌĞ͕
as	  it	  means	  that	  although	  the	  basics	  of	  the	  instrument	  can	  be	  mastered,	  each	  
ƉĞƌĨŽƌŵĂŶĐĞǁŝůůƉƌŽǀŝĚĞŶĞǁĐŚĂůůĞŶŐĞƐ͕ŝŶĞīĞĐƚĐƌĞĂƟŶŐĂŶŝŶƐƚƌƵŵĞŶƚƚŚĂƚ
ŝƐŝŶĮŶŝƚĞůǇǀĂƌŝĂďůĞŝŶŝƚƐŽƵƚĐŽŵĞƐ͘dŚŝƐƚǇƉĞŽĨŝŶĮŶŝƚĞůǇǀĂƌŝĂďůĞƉĞƌĨŽƌŵĂŶĐĞ
ǁŝůůƌĞƋƵŝƌĞĂŶĂƌƟƐƚƚŽŚĂǀĞĞǆƚĞŶƐŝǀĞĞǆƉĞƌŝĞŶĐĞĂŶĚƐŬŝůůŝŶĐƌĞĂƟŶŐĂŶĚ
ƉĞƌĨŽƌŵŝŶŐƚŚĞƐĞǀŝƐƵĂůĐŽŵƉŽƐŝƟŽŶƐ͘dŚĞǀŝƐƵĂůƉĞƌĨŽƌŵĞƌ Ɛ͛ƐŬŝůůďĂƐŝƐŶŽǁ
ŵŽǀĞƐĨƌŽŵ͚ƐŽŌǁĂƌĞŽƉĞƌĂƚŽƌ͛ƚŽ͚ƌĞĂůͲƟŵĞǀŝƐƵĂůĐŽŵƉŽƐŝƟŽŶŝƐƚ͕͛ ĂǀĞƌǇ
ŝŶĚĞƉĞŶĚĞŶƚĨŽƌŵŽĨǀŝƐƵĂůĂƌƚ͘dŚĞĂƌƟƐƚŝƐŶŽǁĂďůĞƚŽƐƚĞƉŝŶƚŽĂƌŽůĞƚŚĂƚ
has	  real	  performer	  presence,	  and	  is	  no	  longer	  bound	  to	  reside	  behind	  a	  laptop	  
computer.
&ƵƚƵƌĞŝƌĞĐƟŽŶƐ
WƌĞƐĞŶƚĞĚŝƐĂǀĞƌǇĂŶĂůǇƟĐĂůƉŽŝŶƚŽĨǀŝĞǁŝŶƌĞŐĂƌĚƐƚŽƚŚĞŽǀĞƌĂůůƌĞƐĞĂƌĐŚ͘dŚŝƐ
ǁŝůůƉƌŽǀŝĚĞĂǀĞƌǇƐƚƌŽŶŐďĂƐŝƐĨŽƌĨƵƚƵƌĞĚĞǀĞůŽƉŵĞŶƚŝŶƌĞŐĂƌĚƐƚŽƉƌŽũĞĐƟŽŶ
ŵĂƉƉŝŶŐŝŶƐƚƌƵŵĞŶƚƐ͘dŚŝƐƌĞƐĞĂƌĐŚŚĂƐƚĂŬĞŶƚŚĞĂƩĞŶƟŽŶĂǁĂǇĨƌŽŵƵƐŝŶŐƚŚĞ
ĐŽŵƉƵƚĞƌĂƐƚŚĞƐƚĂƌƟŶŐƉŽŝŶƚŝŶƚŚĞĚĞǀĞůŽƉŵĞŶƚ͕ƉƌŽǀŝĚŝŶŐĂŵĞƚŚŽĚŽůŽŐǇ
in	  which	  the	  computer	  only	  exists	  as	  a	  tool	  within	  the	  system	  rather	  than	  being	  
the	  instrument	  itself.	  I	  can	  see	  this	  as	  a	  step	  towards	  a	  new	  type	  of	  visual	  media	  
ƉĞƌĨŽƌŵĞƌ͖ĂƉƌŽũĞĐƟŽŶŵĂƉƉŝŶŐƉĞƌĨŽƌŵĞƌ͘ DŽƌĞŝŶƚĞŶƐŝǀĞŝŶǀĞƐƟŐĂƟŽŶŝŶƚŽ
ƚŚŝƐĮĞůĚĐĂŶƚƌƵůǇƉƵƐŚƚŚĞƉĞƌĨŽƌŵĂŶĐĞŽĨǀŝƐƵĂůŵƵƐŝĐƚŽĂŵŽƌĞƉƌŽŶŽƵŶĐĞĚ
ůĞǀĞů͕ŝĨŶŽƚĂĐŽŵŵĞƌĐŝĂůůĞǀĞů͕ǁŚŝĐŚǁŽƵůĚďĞĂŶƵůƟŵĂƚĞŐŽĂů͘
dŚŝƐĐŽŶĐĞƉƚƚŚĞŶŽĨĐƌĞĂƟŶŐĂůŝǀĞǀŝƐƵĂůƉĞƌĨŽƌŵĂŶĐĞǁŚŝůƐƚƐĞƉĂƌĂƚĞĨƌŽŵ
ƚŚĞƉŚǇƐŝĐĂůĐŽŵƉƵƚĞƌĚŽĞƐĚĞƐĞƌǀĞĂůŽƚŵŽƌĞĂƩĞŶƟŽŶŝŶŵĞĚŝĂĚĞƐŝŐŶƚŽĂ
point	  where,	  again,	  these	  concepts	  can	  be	  pushed	  towards	  a	  commercial	  level.	  
/ƉĞƌƐŽŶĂůůǇǁŽƵůĚŚĂǀĞůŝŬĞĚƚŽŝŶǀĞƐƟŐĂƚĞƚŚĞĂĐƚƵĂůĚĞƐŝŐŶŽĨƚŚĞƉŚǇƐŝĐĂů
components	  within	  this	  thesis,	  however	  I	  have	  found	  that	  a	  really	  strong	  
ƚŚĞŽƌĞƟĐĂůƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞƐǇƐƚĞŵŝƐŝŶĨĂĐƚŵƵĐŚŵŽƌĞǀŝƚĂů͘ƐǁŝƚŚƚŚĞ
ĐŽŵƉŽŶĞŶƚĚĞƐŝŐŶ͕ĂŶĚƚŚĞĂĨŽƌĞŵĞŶƟŽŶĞĚŝĚĞĂƐŽĨĂŶĞǁƚǇƉĞŽĨƉĞƌĨŽƌŵĞƌ
ĂŶĚŝŶƚĞƌĂĐƟŽŶ͕/ƚŚŝŶŬƚŚĞƐĞƚŽƉŝĐƐĐŽƵůĚĞŶĐŽŵƉĂƐƐĂŶĞŶƟƌĞƚŚĞƐŝƐŝŶĚŝǀŝĚƵĂůůǇ
in	  their	  own	  right.
/ƚŝƐŵǇŚŽƉĞƚŚĂƚƚŚŝƐƌĞƐĞĂƌĐŚǁŝůůƉƌŽǀŝĚĞĂĨƌĞƐŚůŽŽŬĂƚƉƌŽũĞĐƟŽŶŵĂƉƉŝŶŐ
ŝŶƚĞƌĂĐƟŽŶ͕ĞƐƉĞĐŝĂůůǇŽŶĂƉĞƌĨŽƌŵĂŶĐĞůĞǀĞů͕ǁŚĞƌĞďŽĚŝůǇŶĂǀŝŐĂƟŽŶŝƐ
ĞŶŐĂŐĞĚŝŶŝŶƚĞƌĂĐƟŽŶƚŚƌŽƵŐŚŵƵůƟƉůĞƉŽŝŶƚƐ͕ŵŽǀĞŵĞŶƚƐĂŶĚĞŵŽƟŽŶƐ͘
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3.	   DĞůŝƐƐĂŽǁĂŶWŚŽƚŽŐƌĂƉŚǇ͘;ϮϬϬϵͿ͘ŚƩƉ͗ͬͬǁǁǁ͘ŵĞůŝƐƐĂĐŽǁĂŶƉŚŽƚŽƐ͘ĐŽ͘Ŷǌ
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20.	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21.	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25.	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26.	   ŶƟs:͘;ϮϬϬϵͿ͘WĞƌƐŽŶĂůtĞďƐŝƚĞ͘ZĞƚƌŝĞǀĞĚĨƌŽŵŚƩƉ͗ͬͬǁǁǁ͘ĂŶƟǀũ͘ĐŽŵͬ
27.	   VVVV͘;ϮϬϬϵͿ͘,ŽǁƚŽƉƌŽũĞĐƚŽŶϯ'ĞŽŵĞƚƌǇ͘ZĞƚƌŝĞǀĞĚĨƌŽŵ
 ŚƩƉ͗ͬͬǀǀǀǀ͘ ŽƌŐͬƟŬŝͲŝŶĚĞǆ͘ƉŚƉ͍ƉĂŐĞс,ŽǁнdŽнWƌŽũĞĐƚнKŶнϯн'ĞŽŵĞƚƌǇ
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 ŚƩƉ͗ͬͬǀǀǀǀ͘ ŽƌŐͬƟŬŝͲŝŶĚĞǆ͘ƉŚƉ͍ƉĂŐĞс,ŽǁнdŽнWƌŽũĞĐƚнKŶнϯн'ĞŽŵĞƚƌǇ
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All	  the	  images	  provided	  in	  Appendix	  1	  are	  sourced	  from	  
DĂƫƐ͕KůŝǀŝĂ͕ΘƌŽƵŐŚĞƌ͕ <ĞƌƌǇ͕ Θ^ƚƌŝĐŬ͕:ĞƌĞŵǇ͕ ΘtŝƐĞŵĂŶ͕ƌŝ͕ΘŝůĐǌĞƌ͕ :ƵĚŝƚŚ͘;ϮϬϬϱͿ͘/Ŷ,ŝƌƐŚŚŽƌŶDƵƐĞƵŵ
ĂŶĚ^ĐƵůƉƚƵƌĞ'ĂƌĚĞŶ͕Θ^ŵŝƚŚƐŽŶŝĂŶ/ŶƐƟƚƵƟŽŶ͕ΘdŚĞDƵƐĞƵŵŽĨŽŶƚĞŵƉŽƌĂƌǇƌƚ͘sŝƐƵĂůDƵƐŝĐ͗^ǇŶĂĞƐƚŚĞƐŝĂŝŶ
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All	  the	  images	  provided	  in	  Appendix	  2	  are	  sourced	  from	  
ƵƌŶƐ͕WĂƵů͘;ϮϬϬϵͿ͘dŚĞ,ŝƐƚŽƌǇĂŶĚƚŚĞŝƐĐŽǀĞƌǇŽĨŝŶĞŵĂƚŽŐƌĂƉŚǇ͘
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